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One Way... 


10 CHOOSE — Pe yeu teriza a piewe ol 
clectroni equipment and 
al 
then obtain a set of valves 
V a | V (@ to operate it. or do vou 
start with the valves and 
design the equipment) round them 7% Whichever 
s your method it is very likely that) Ediswan = can 
supply the valves vou need. 
Phey already make many types of special purpose valves 
and new ones are continually being developed. 


Why not contact them tor yvour valve requirements. 


MAZDA 


Valves for spectal purposes 
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Member of the A.E. Gro 


et 


auto 


Produced in response to a demand for a 
high sensitivity version of the world- 
famous Universal AvoMeter, this model 
incorporates the traditional design features 
of its predecessors, so highly valued for 
simplicity of operation and compact port- 
ability. 


T 


It has a sensitivity of 20,000 ohms per volt 

on all D.C. voltage ranges and 1,000 ohms 

per volt on A.C. ranges from 100V. 

upwards. A decibel scale is provided for 

audio frequency tests. In addition, a 

press button has been incorporated which 

reverses the direction of current through 

the moving coil, and thus obviates the 

inconvenience of changing over test leads ze 84" x 74" x 44 

when the current direction reverses. It Weight 64/bs. (including leads) 
also simplifies the testing of potenutals, ad 

both positive and negative, about a £23 : 10s. 
common reference point. A wide range of 

resistance measurements can be made T lowing accessories are available to 
using internal batteries, separate zero ; 1A egy hn Mee 2: » Be 
adjustment being provided for each range. lon alae te pte the limits ‘_ 


Ne 


: : . meacuremer , Of shone ta 20 ‘) 
it is of importance to note that this model measurement from - Jig ohms to 200M12. 
incorporates the “AVO” automatic cut-out for a | D.C. multiplier and a number o 
protection against inadvertent overloads. A irrent transformers. 


D.c. VOLTAGE 0.c. CURRENT A.C. VOLTAGE A.C CURRENT RESISTANCE 
2.5V 50uA 2.5V , First indication 0.51? 


! 
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THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
WINDER HOUSE + DOUGLAS STREET + LONDON wv SECGPACHE ViCtoria 3404-9 
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Welcome news for radio designers and manu- 
facturers: in the ‘S’ type variable condenser, 
Plessey has produced a new miniature compo- 
nent with electrical and mechanical efficiency 
of the highest order. Study these features : 


see graph 


rags for easy connection 


earing, reducing crackle. 

rs (to face either way) optional. 
r from front face. 

tht-hand twine. 


Available to manufacturers only. 


Wiretess Wor. 
Radar Display Tubes 
with High Resolution 


Ihe most important requirements of 

capable of a resolution at least equal 

that it shall present a picture of | 

operate reliably under the 

encountered in navigational radar applicatior 
Ihe Mullard range of radar display tubes, 

of the vast experience gained in tl 


ngn 


has been specially designed to meet these requirements 


Characterised by very high definition, high brilliance 


deflection defocusing, low astigmat 


now being extensively used in a wid 
Brief des« riptive details of these tul 


information will gladly be supplied 


MF4I-I5 MFSI-SS 
DESCRIPTION A 16° flat-faced, wide angle A 12” flat-faced + 
radar display tube with a tube with ameta 
metallized fluoride screen screen This tu 
Ideal for use in harbour Government list of Preferred 
radar systems Types (CV 429) 


DIMENSIONS 
Max. bulb diameter 
Max 


overall length 
screen diameter 


+ Beam current r 


ullar 
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COMMUNICATIONS ANC us DEF r SE. SHAFTESBURY 
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“FLEXILANT” MOUNTING 


= 
_ 


For the protection from shock of 

the most delicate 

and of panels which are subject to vibration, this range of 
*Flexilunt” light mountings ts at your service, 


probl ms where we could help? 


of instruments 


Have you any 


May. 195? Wrirecess Woru 


| MIRE PURCHASE | _ Pabyg ~~ jpuen” TRADE 
\iocomelionee wt eng <A rest €aM ~ | & EXPORT 
latest “4 aw. ¥0 eePRODUCTION INQUIRIES 


Litt ~- 


B.0.T.\&¢ 
regulations kerercu APPLIANCES 


RADIO CENTRE INVITED 
AL HP 
FACILITIES ELECTRIC rooes ; TARE RECORDERS 
are covered Ke r$ 
by our own 
finance company | ~ 


Lists available 
‘ mK Ce, of all year 
er A Sees - "FR ‘ sear. 


The “BURGOYNE” 20/G 
Magnetic Recording Mead |}. » 


Each Pest Free 
FOR SUPERIOR PERFORMANCE AT LOWER COST — yy 
Record Playback and Erase Heads giving first-class frequency response — 


Set of 2 Speech 23 
* HIGH IMPEDANCE ® POSITIVE FIXING METHOD ® HALF TRACK WIDTH , my ” 


% TOTALLY ENCLOSED WITH TAPE GUIDE * WIDE FREQUENCY RANGE |<. ., 5 a 6 


% DISTRIBUTED EXCLUSIVELY BY M:O:S) »& |” + ja 


THE “BURGOYNE” “BURGOYNE” 48.0.8. RECORD | PLAYBACK 


TAPE TABLE OSCILLATOR COIL AMPLIFIER 
| f1610 gs KIT, 


or HP. Deposit huwre ‘ a . T AG 
£6.10 a: "y a . — par C 


WIREK MODEL B22. wu n= 
WIRE RECORDER af * complete with 


, " gram ‘ Instruction Manual 
@ Completely self contained. @ 60 Minutes doratior , Paypos wt 
@ Distortion-tree recordings @ Simpleloading @ ~ tant oe - x aBows Instruction manual £6 19 6 
playback. @Calibrated time indicator 2 only, 6&9 . . 
The Model! F 


n es . . "or or H.P. DEPOSIT £2 and 
a price tactedes © has ' - ; ry | 12 monthly payments of 11,6 


List price £69.10, or £23.10 deposit 
‘ ‘ t £31 
TECHNICAL DETAILS 


Spool capacities: 60, 30 or 15 mins. Turntable speed 


Power consumption © 75 watts. Outputimpedance 3 ohms 
Output power 2) watts 


ADDITIONAL ACCESSORIES 


COSSOR & H PULLIN 


PORTABLE OSCILLOGRAPH | — — RESISTANCE-CAPACITY BRIDGE 
h 2 _ Universal AVOMETER 


“ 
Mo £28 CASH, er | coum: 6 . he AND VALVE VOLTMETER 
£96. 8 deposit | > alt , 


Demonstrations at THE RADIO CENTRE 


AC. Heitg 


ine | £23.10 Cash 


‘ HP. ta 


" | Resistance Ranges 1 ohm-10 Meg 
} Capacity Ranges 10 ptd. 100 mid 
| D.C. Volts Ranees : 0-600 +. 100,000 
COSSOR Lepomis Fuse with Oscilloscope COMBINED SET OSCILLOSCOPE & TELECHECK | om) 
£27 £868 ne Or £17 site £210- | Dimensions: Lijin Sin. = Gin 
th ay me 496 For use on AC. mains 


MORE M.O.8. H.P. OFFERS on the following pages 
‘oMAIL ORDER SUPPLY ©O.. The RADIO CENTRE 

USeum 

Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 6607 


i 
BURGOYNE | 
SOLDER GUN 
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STANDARD MAGKETIC 

RECORDING TAPES. 
EMITAPE ‘high or 

low coercivity 600ft £ 

1,200ft £ 

1,200ft £ 

£ 

£ 


SCOTCH BOY 
PHILIPS 
homogeneous 1,200ft 
WEARITE Grade P 1,200ft 
1,200ft. Spools, 4/6 each 


2 


LOUDSPEAKERS 


eadir distributors for the 


215 


We ar 


HARTLES-TURNER TIPE 


WHARFEDALE 


BRONZE Bin. Fiux density 10,000 lines per sq. cm. on 
lin. poleface. Total flux density 39,500 lines. Speech coil 
2} or 12 15 ohms Maximum input $ watts normal or 
7 watts reflex loaded a6éé6 
BRONZE iin. Specification as for Bronze Bin. unit, 
except that +t has a wide response cone with a bakelised 
apex and will handle 6 watts normal or 8 watts reflex 


Cash Price 


a2é 


loaded 


HARTLEY-TURNER 20W. AMPLIFIER 
A £33 cash’ 
or £11 
deposit 
and 12 
monthly 
HARTLEY-TURNER TONE payments 
CONTROL PRE-AMPLIFIER = (of £2.20 | 


M.O.8 “FULVISION” Drive Asser h 
21- 


ald 1 ve . Backing plate with drive p 
Nylon drive cord Tens 


r 
” 


TAYLOR-MONTROSE 
AC DC MULTIMETER 


RESLO RIBBON 
MICROPHONES 


° 
50 - 


BOOKS & MANUALS 


ew aces 


M.0.8. Instruction Manuals 
‘ » 16 


‘ Kit 3 
‘ Kit4@ 


W.B. CONCENTRIC DUPLEX 


Nin. MODEL 
“as * * sk : 
Fiux density 220,000 lines total. Voice coil 15 ohms. 
The speaker may be supplied with or without matching transformer 
as follows :— 
A) Complete with crossover network. Cash €I7.17-, of hire 
purchase £5 17- deposit and 12 monthly payments of (134 
B) Complete with crossover and transformer. Cash €18 18-, or 
hire purchase £6 18 - deposit and 12 monthly payments of <1 3 4 
10in. MODEL 
Specification as above 
Flux density 12,000 gauss Voice coil 3 ohms. 
A) Complete with condenser, less transformer. Cash £6 15-, or 
hire purchase (25 - deposit and 12 monthly payments of 109 
8B) Complete with transformer. Cash £7 15 -, or hire purchase 
(25 - deposit and !2 monthly payments of 12 6 


GOODMANS AUDIOMN 60 A&A AXIOM I50 


AUDIOM 60 
Cash £8126. Deposit 42126 and 12 monthly payments of 13 4 


AXIOM 150 Twin Cone 
Cash £1056. Deposit 4256 and 12 monthly payments of 168 
Both models are !lin. Speakers with voice coils of 1S ohms 


BAKER'S SINGLE & TRIPLE CONE 


SINGLE CONE 
Cash £615 Deposit £2 15 -, 12 monthly payments of 10 - 


TRIPLE CONE 
Cash ¢85 Deposit £2 15 -, 12 monthly payments of 12 6. 


DECCA 374A PLAYER 
cash £12.1.6 
or £4.0.6 deposit and 12 
monthly payments of 16 9 


For only Panae S05. Seer 


£16.19.6 
cash 


COLLARO SRC 521 


£1289 
£322 
RECOMMENDED ANCILLARY EQUIPMENT 
12° P.M. LOUDSPEAKER €3.17.6 AC DC 4-watt AMPLIFIER KIT 63.5.0 
FOR ONLY é£!19.8.5 CASH 


we will send you the complete equipment described above com- 
prising | Collaro 3 RC $2! Auto changer with dual purpose head, | 12 
P.M. Loudspeaker and the M.O.S. 4-watt Amplifier Kit. 


The IVALEK de luxe CRYSTAL SET 

Offered at r , gater wh ka like becoming 

Single purchase | . This ts . fully-made - 
tax price 


omy 176 | 


(Post & Pkg. 1 - 


th PRICE 2/11 Post and packing ! 
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B.S.R. 3-SPEED GRAMOPHONE 


T GU4, high fidelity lightweight 
UNIT crystal Hee 


speeds By switct 
T 


DEPOSIT €3.6.11 
and 12 monthly 
payments of 145 


VIEWMASTER 


Worip 


B.S.R. GRAMOPHONE PLAYER 
PD wel iawn §.6@ Cash 


bie or HP. Deposit 7 
. 12 monthly 


poyments of 24 - 


4 hE wt ‘ y ‘ Y 
FELEVIS 
48484 ' a 


for all service areas 


aé 


5 

18 
a % . ack chase wi 

All Chassis are complete with valveboiders and sereens 
“ . t ry" @ 
we 

wi 


»r Serpe - 
eee Se 
NOM Orr 
Q@Q2OCocer® @20 e202 


1125 Lea 
Extrato Above 


Ta 


Ce 
ee NE ee 
wBOeooo2coso2e2s 


Bere 


t 


CHAPMAN S81 


4-stage superhet for high quality reprod 
range 16-50 m 195-550 m. 800-2,000 m 


9in. x7 


Viewmaster 1on Manus 


TUNER ASH 
£17.68 incl 


Wave or €6 deposit 
and 2 monthly 
payments of 226 


Instruct 


uction 
Dimens'ons 
n. x 6hir 
THE “CONNOISSEUR” 
DUAL SPEED MOTOR UNIT 
CASH PRICE €22 188. 
OR 7188 Deposit 


monthly payments of 28 4 
Non-Ferrous turntable 


We are always able to deliver these 
short supply high quality 
equipments from stock 

for 334 and 78 r.p.m 


THREE HEADS 
ARE BETTER THAN ONE 


supe 


and 12 


G.E.C. SAFETY 

RUBBER BLADED FANS 
Brard new Bin. Fans with rubber blades which render a guard unnecessary 
The blade can cause no damage if the hand should accidentally come into 
contact when the Fan is rotating. Motor is a totally enclosed, shaded pole 
nduction type running at 2,100 r.p.m. A knee joint 
or wall mounting. Silver Grey with White plastic 
Consumption 35 watts. Provided with 6ft. 3-core cable For 220 250 v Ac 


At pre-increase price £5/3’6 


Postage and packing 2 - 


3-VALVE AMPLIFIER CHASSIS 3’6 each 


quality made steel chassis by well-known Post pkg. 
manufactuver. Sprayed anti-rust, drilled ready for Specio 
use. Size 11g" « 33" x Ii fir 


9d 
prices 
quant tres 


7 6 Post Pree 


PLEASE NOTE 
NEW PRICES 
NOW 
EFFECTIVE 


SEND FOR OUR LIST OF H.P. FACILITIES 
ON COMPLETE TV KITS AND C.R TUBES 


B.S.R. GRAMOPHONE 
AND RECORDING MOTORS 


SR! High Torq lotor,t ~ FROM 
“ STOCK 


B.S.R. S-SPEED MOTOR GONIT 
MU 14 for 78, 45, and 33) r.p.m. 


* 10m eter ted on a precis 
taper steel spindle 

seSeiFubricating bes 
quiet runnir 

WSpeed char - fr 13 
effected 

WNo belts employed whatsoever 

trincorporates the wel! known BSR 4 pole nm or 

Winstantan yeous speed variat vibration and rumble at an absolute 


nosy pressed stee ron ground 


ngs employed throughout, ensuring a long life of 


to 45 simply and instantaneously 


rntable speeds under widely varying 
pid radiation noticeable 
ew type of cryst 
connected for e 
250 voles 50 « 
tage range to 
easily 
amophone Motor 


oads 
r with any type of pick up 

Wi ieal for us 

Motors ar despatched 


100/125 or 200 


th any 


£6.8.6 CASH or 

£2.30 deposit and 

12monthly payments 
of 106 


HIGH FIDELITY ENTHUSIASTS! 


The BSR GU4 MOTOR UNIT is now available fitted with 
Decca interchangeable heads as used/or the XMS Pick-up. The 
GU 4 is fitted with automatic stop as usual, and the lightweight 
pick-up arm has a special adaptor 


manuf 


GU4 complete but less pick-up head ae .0.8 


Decca XMS heads, red for 334 r.p.m 


brown for 78 r.p.m £2.19. 2each 


Price complete with 2 heads £13 -19-0O 
or £4.15.0 deposit and 
12 monthly payments 


189 


of 


ZS eum 
5 6667 


Dept. WW, 33, TOTTENHAM COURT 


MAIL ORDER SUPPLY, The RADIO CENTRE 


ROAD. LONDON, W.1. 


an ordinary coil such as 


to make good 


them. Measure their induct- 


j 


ipacitance and perhaps 
in be done with M arconi 


ind accurately. 


1000 cs Universal Bridge TF 868 
1000 kc s Inductance Bridge TF JOIE. 
0.1-20Mcs R.F. impedance Bridge TME 208 |. 


0.05-170 Mcs Circuit Magnification Meters TF 329G 
and TF 886A. 


SIGN p ENE Tr rT METERS BEAT FREQUEN 


WAVE 


MARCON! INSTRUMENTS LIMITED - ST. ALBANS - HERTS 


Telephone: St. Albans 6161/7 


Midiand Office: |9 The Parade, Leamington Spa. Northern Office: 30 Albion Screer, Hull 
Export Office: Marcon: House, Strand, London, W.C.2 


Wrretess Worip 
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METALLISED CERAMICS 
FOR HERMETIC SEALS 


Steatite & Porcelain Products present an outstanding 


advance in the technique of metallising ceramics ; 


they can now offer ceramic bushes for 


hermetically sealed components free from all shortcomings 


common to earlier types of metallising 


There are five important advantages of the new 

process 

1 The new metallising is robust and highly resis- 
tant to solution in any soft solder alloys. 


2 Any method of soldering may be used, without 
precautions of controlled temperature and 
soldering time; no special skill in soldering is 
necessary for consistent results. 


The new metallised ceramics may be repeatedly 
mounted and demounted: they may be removed 
from faulty or broken-down components and 
used again. 


High melting-point soft-solders (such as silver- 
lead) may be used in assembly of these new 


4 


metallised ceramics. Thus, all risk is eliminated 

of failure of the hermetic sealing during component 

assembly into equipment 

4g No gas or oil leakage can occur—the bond 
between the new metallising and the ceramic is 
stronger than the ceramic itself. 


SEND FOR FULL DETAILS 


The new metallising is applied to all the hermetic 
seals of the standard range (shown in catalogue No. 
25, available on request). Specsal types, including 
multi-seals, can readily be produced to customer’s 
requirements. Please write to us for further details. 
We shall be glad to answer any queries on the new 
metallised ceramics. 


STEATITE & PORCELAIN PRODUCTS LTD 


STOURPORT-ON-SEVERN WORCESTERSHIRE 


TEL : STOURPORT I|!11 GRAMS 


STEATAIN STOURPORT 


EDDYSTONE 
‘740’ 
Communications Receiver 


10 and 120 250 volts, with 6 volt 


, Ye Coernes. Cee Gen ‘WANDY- UTILITY It’s a joy to possess, a 
mt modern valves, all GA bases pleasure to use, this 
Ditto compact, superbly 
Beat Frequency Oscillator, Noise limiter RF powered !/4° Drill. Drills holes up to !/4" 
es i Re i, Delta C al aie diameter in steel (double in hardwood)... 
nt tuning length of 60in. for each band drills cast iron, plastics, brick and tile... 
Provision for plugging in external ‘S$ meter and with accessories . . . buffs, burnishes, 
grinds, etc. Can be quickly assembled with 
EDDYSTONE 740 the Handy-Utility Bench Stand as a very 
useful drill press or with the Horizontal 
COMMUNICATIONS RECEIVER Stand it “sone a Bench power unit. 

£38 - 15 See them all at 

ARANTE , your dealer’s—they 

are part of the 

famous ‘Handy- 

Utility’ range of 

electric tools. 


HIGH FIDELITY 


ull give imine 
amplifiers, pick-ups 
What is mor 


SeTVict 


Sther ‘HANDY-UTILITY ° tools include 
6° HEAVY DUTY ‘LECTRO-SAW'LI7.S.0 
*HANDY-UTILITY’ 'j,” ORILL £12.7.6 
The “ KLIPSCHORN,”’ A 5° SANDER-POLISHER (£9.17.6 
the ACOUSTICAL ss RIBBON ™ N and o wide ronge of useful accessories 
and the WHARFEDALE CORNER ASSEMBLY : : = 


wit mpblifiers by 


ROGERS * ACOUSTICAL 
SOUND SALES * LEAK 


q ) ibe . . \ a : 
A 'F' ER i. PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD. 


i¢ SOHO ST., OXFORD ST., LONDON, W.! OBTAINABLE FROM YOUR LOCAL TOOL SHOP 


IRONMONGER, ELECTRICAL DEALER OR STORE 


Smee s "U 39 


16 inch 
METAL C.R. TU 


1901 


BRITISH MADE 
by 


ENGLISH ELECTRIC 


FOR HOME CONSTRUCTORS 


The tube offers the following advantages : 

@ Magnetic focus and magnetic deflection, 6.3 Vclt, 
0.6 amp. heater. 
High efficiency, white fluorescent screen. 
Brilliant picture of uniform focus on an almost flat 
screen, final anode voltage 14 KV. 
Full-screen diameter picture 11" x 14%"; or rect- 
angular picture 10" x 13}”. 
Short overall length — suitable for shallow cabinets 
—70 Deflection Angle. 
Metal cone envelope gives lightweight and robust 
construction. 


Ion trap fitted to prevent ion burn discoloration 
and prolong tube life. 


PRICE €24.6.5 TAX PAID 


Enquiries are also invited for a new 16” tube with short overall length suita 


for AC/DC operation with heater volts 6.3 and heater current } amps 


For full technical details write to :— 


The ENGLISH ELECTRIC Company Limited 
TELEVISION DEPARTMENT : QUEENS HOUSE KINGSWAY 


S$ 


CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 
to precision standards. Electrical characteristics 
which have previously been specified for labora- 
tory standards are now a feature of a component 
which we produce by the million 


Reliability is the key word of our inspection 
methods which are based on statistical control 
in addition to the comprehensive application of 
modern electronic instruments. Quality con 
trol of this nature can only be performed by 
a specialist manufacturer who has carefully 
collected and analysed the production results of 
many millions of units over a period of years 


STABILITY RADIO COMPONENTS LTD 


COMMERCE ESTATE WOODFORD AVENUE 
E.18 


~ 


STYRAFOIL. 


AN EXCELLENT H.F. DIELECTRIC 


specially suited for condensers 


Styrafoil is an orientated film of polystyrene, possessing outstanding 
electrical characteristics (Power factor (0003— 0005 ; permittivity 2°}6—2°7 
dielectric strength 4000 volts mil at ‘002” thickness). It is supplied in 


various thicknesses from ‘0004" (10 micron), and in slit widths 


' 
Prompt delivery. Samples available on request 


BX PLASTICS LTD., CHINGFORD, LONDON, E.4. 


LARkswood 5511 
BX PLASTICS, STAND V2/1ll, FIRST FLOOR B.LF.. EARLS COURT 
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Aeclauned by the TECHNICAL PRESS 


Transient response . one does 
not need to wait for loud and 
dramatic passages in the music to 
demonstrate this. It ts there aii 
the tame, in the bowing attack of 
trings im pianissimo passages and 
in other subtle ways that will be 
appreciated by those that have ears 


to Near 
Wireiess World 
(review) jan. 1950 


Tested on records known to 
have excellent transient res- 
ponse the reproduction was 
the most natural I have so 
far encountered. 


The Gramophone 
review) jan. 1950 


The reproduction from re 
cords was a revelation in 


mool/ine 


Moir, FMTV (rev 


9S/ 


One of the Fairs’ more striking demon 


trations was the playing of a recording of 
breaking glass in which the Acoustica 
peaker and amplifier combined 
produce an illusion of reality so complete 
at listeners figuratively searched for 
and- Aids to repair split fingers 
‘ 


Eng ng (review of 1951 


have appeared in various tec hnical publications. Aud 


ti 


The above passages dealing with transients are taken from reviews B 
of Q.U.A.D. amplifier and Corner Ribbon demonstrations which 


Convention in New York) 


Wihey is it that Acoustical Reproduction 
of Transients is so far in advance of any 


other equipment commercially available ? 


The most important criterion for good transients is that the complete chain of equipment 
should be aperiodic—there must be a minimum of sharp changes in the frequency charac- 
teristic since such changes are invariably associated with resonance. 

The obvious and usual procedure is to produce a loudspeaker designed fer—and sold on— 
its ability to give a good account of itself from average modern recordings and radio trans- 
missions. Such a loudspeaker may be good—may be a little too good on below average 
programmes—may not be good enough on the best. 

We prefer to use a very light treble diaphragm (0.02 grm) completely aperiodic and to control 
the limits electronically because of the obviously better and smoother control which can be 
obtained. 

In the Q.U.A.D. we control the final slope and rate of change of slope so that this rate of change 
need never be sharper than is necessary for the programme being reproduced. 


COUSTICAL 


HUM TIN GOON: HUNTS - TEL 36% 


Send for an illustrated Booklet 


lelecommuni 

ch have taken 

of the world’s 

verseas there 

take special tours 
vou have 

for sour Visit, do 
will be the « 

Radio Year 


BRITISH NATIONAL 


RADIO SHOW 


Earls Court - London 
AUGUST 26 — SEPTEMBER 6 


cal 


THE RADIO INDUSTRY COUNCIL 


ALEXANDRA 
PALACE 


Our Contribution 
is “BETTER 
mo AERIALS" 


Month by month the reputation of 


TELECRAFT TV Aerials 


» range of types to meet the needs of 


grows. Our 
all ‘‘to the extreme fringe,’’ are famous 
for reliability, selectivity and durability. 
TELECRAFT Aerials are supreme at any 
Why not 


with TELECRAFT ! 


distance satisfy your 


customers 


There is a TELECRAFT AERIAL for every 
contingency — indoors or out. 


BETTER THAN ANY —CHEAPER THAN 
MOST. 


Ask your Dealer about TELECRAFT. 


Send for 
Descriptive 


Literature 


THORNTON HEATH, SURREY 


Tel: THOrnton Heath 1191-2-3 
AM SCOTTISH ENQUIRIES: 
e LOUIS GRACE, 28 Langside 7 lace 
Glasgow, S.i 
Giffnock 2992 
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INSIDE INFORMATION 
about the switch that &s suporiot 


We agree that there are chear 
3 amp. toggle switches than th 
Cutler-Hammer types made by 


N.S.F. — but there are none better 


me Which you choose a switch then 
st, 


— 

—— 

= . / won If super-reliability is the yardstick by 
— 


: this is the switch for + 
ee 
— 

—— 

—" 


= / = ; “ NOTE THESE 
: C-H FEATURES 


—— —_ , 
Self-aligning **wiping’’ moving 
contact. 


Spring-leaf fixed contacts. 


Long coil spring. 
One-piece moulded case. 
Welded terminal plates. 
Isolated toggle lever. 
Insulated terminal bridge. 


. Ou , Quick make and break 
} 7 
. mechanism. 
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— ; =a ’ Nominal rating 3 amps. 250 volts—suitable 


—— 4 , on for A.C, and D.C. service. Available in a wide 
—= 

— range of single and double pole types operated 

by lever, plunger, slider or trigger, with screw 


or solder-lug terminals. Enquiries invited. 
Certain types of Cutler-Hammer 
switches have been granted limited Other N.S.F. Products include: ‘OAK’ Rotary, 
Type Approval by R.C.S.C. to R.C.S./151. Push-button and Slider switches; Ledex Rotary 
Solenoids and Circuit Selectors; Carbon and wire- 
wound potentiometers for Television and Radio 
applications. 


N .S.F LiMiwgtTeEevpbD 
CUTLER’ HAMMER ee ee ee ee YORK S 


Phone : Keighley 42215. Grams: ENESEF, Keighley 
a ee 
aa SWITCHES = LONDON OFFICE : 9 Stralford Piac?, W.1. Phone: Maytair 4234 


on Licensees of Ilgror Elect » ahove 
: Milwaukee U.S.A Sole ensee f H. Le 4 a y 
M ring y hica A 
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BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADIlett 5674-5-6 


BRANDENBERG 
E.HT. GENERATOR 


Type BG. 6900 


Output :— 
6 to 9 Kv. 
Price £6-6-0 


Model B.150 wit! 


' 
c ve 5 


pg ¢ t re viewing 


price £9-9-0 
BRANDENBERG DESIGNS LTD. 


196. DAWES ROAD. SW6 


cathode 


[®) HOME sTUDY 
backs radio experience with 
sound technical knowledge 


hed t< nk their radio experience with a sound 

have received successful instruction by means o 

has been proved not only to amateurs but to men 

nalinterest in radio and television engincering, 

qualifying examinations t is invaluable, also, to 

¢ e themselves for ajob in chis field. Courses of 

truction covering radioand, if necessary, television, include the following 

Complete Radio Engineering . Radio Service Engineers . Radio 

Service and Sales Advanced Short-Wave Radio . Elementary 
Electronics, Radar and Radio . Television Technology 


And the wing Radio Examinations 
British Institution of Radio Engineers . P.M.G. Certificates for 
Wireless Operators City and Guilds Telecommunications . 
Cc. & G. Radio Servicing Certificate (R.T.E.B.) 


the above Examinations should enrol NOW 
idy programme, students study at their own 
4, with time for revision, sit with full confidence 

"ts ore coached unti! successful.) 

sde ALL books required 
GENEROUS DISCOUNT TO H.M. FORCES. 

FREE “ RADIO ”™ booklet which fully describes 
and the facilities for the complete study of Radio 


gy The ICS Advisory Department wi'l also give 
the need for and the means o! instruction 


Yrlernalionule 
CORRESPONDENCE SCHOOLS 


Dept. 223A. International Buildings, Kingsway. London. W.C.2 
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ESTAB 40 YR 
TELEVISION 


H MORRIS & OO (RADIO 
Please quote Dept. W.W 


The NEW 


PREMIER MAGNETIC TAPE 
cog « GRECORDING KIT 


(Carriage and Packing 15 -) speaker, etc., but excluding Microphone. 
To those unable to build this TAPE RECORDER we can offer it completely wired and tested ot €34.8.0 plus €1.1.0 Ins., Pack. and Corr 
The kitincorporates the NEW MODEL LANE TAPE TABLE already assembled and ready for use, a6 VALVE 
SPECIALLY DESIGNED AMPLIFIER KIT including Bias and Erase Oscillator for use with the 
above unit, and a WELL MADE WALNUT FINISHED TABLE CABINET to house the complete 
unit. Outside dimensions when closed: Height 
I3gin., Length 17in., Depth 13{in ’ SPECIFICATION o. the NEW LANE 
TAPE TABLE :— 


high standards and incorpora- 


INSTRUCTIONAL | | ng. features’ snmuring tow toe 


Wow 
BOOKLET 2’6 Ha ? epesa eR: C- 
This is credited if a com- , ae il FAST REWIND 
plete Kit of the Tape j — 
Recorder is ordered 


MOTORS obv 


SPECIAL FEATURES of the - HIGH FIDELITY RECORD PLAY- 

. 1 hour approx. playing The 
j fitt with high fidelity 
Bass and Treble lift controls, reé pla 4 head of new design 


Amplifier include separate 


mpedar.ce and a 
Head. The Heads 
Sockets, Record Playback in- re al , ; allowing approx 
standard 1,200ft 


high and low gain Input 


dicator, etc. May be ted from 
Microphone, pick-up or — 
directly from the Speaker : TAPE SPEEO 


Tiin. sec 
For use on A.C. 200 250, 50 cycle 
terminals of your radio ’ maine onty 


Chassis <ize 14 


The AMPLIFIER 
KIT COMPLETE 


The NEW LANE TAPE TABLE 


« PREMIER 
MAGNETIC TAPE RECORDING KI 


When completed compares favour 
ably with all existing makes 


As ie usual in al! PREMIER KITS every 

single itern down to the last nut and bolt is 
supplicd. The chassis is punched and tay-out re R P Outfit 

diagram. ano theoretical circuits are included ‘ a we Re 

been designed for use with 

EACH UNIT MAY BE PURCHASED SEPARATELY M.C.-1-111 SCOTCH BOY 

Magnetic Tape With this 

PREMIER AMPLIFIER KIT PREMIER TABLE CABINET NEW LANE TAPE TABLE high quality tape a frequency 

CaLESIRS = SPEAKER £4-18°6 £16-10-0 range of 50 c.p.s. to 9,000 


. c.p.s at tape speed of 
2/6 packing and carriage S/- packing and carriage 7/6 packing and carriage Tyin. /sec can be readily 


WORKING MODELS CAN BE SEEN AT THE ADDRESS BELOW a 


LUSTRAPHONE High Fidelity Microphones are especially recommended for use with the Premi r Magnetic Tape Recording Kit 


sing frequency response together with freedom from distortion makes these microphones HAND MICROPHONE 
table for transmission of speech, whilst the general frequency characteristic which is entirely £6 .6 .0 
nced peaks, zilows the instrument to be most satisfactorily used for recording purposes 
surfaces are either chromium plated or stove enamelled ontributing ¢t t generally weer yn ee 
ppearance of these microphones 
BOTH MODELS CAN BE SUPPLIED FROM STOCK Table Stand £2.7.6 


207-EDGWARE ROAD- LONDON: W:2 
BE neo con ever ft. Piocse add If th Telephones : AMBassador 4033 


RADIO 
TRANSMITTER RECEIVER TYPE TROH 


POWER SUPPLY UNIT and LF 
= 


AMPLIFIER 


RECEIVER UNIT 


RiISS RECEIVERS 


‘ ex W BRAND 
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These aeriais make ideal fishing rods 
EX-US.A. U.P. AERIAL 


HEADPHONES 
Balanced Armature Low Resistance 
High Resistance 
Ligh weight High Resistance 
T. 
ADMIRALTY REFLEX RE © NTRANT 
PA. LOUDSPEAKERS 


207-EDGWARE 


TERMS OF BUSINESS: 
2 ower 
vader 40/ 


Cash with order : 
Post Orders 16 


oder It 


IMPORTANT ANNOUNCEMENT w: 


CANNOT ACCE 


Please quote Dept. W.W 


BUILD A PROFESSIONAL LOOKING 
RADIO AT LESS THAN HALF 
TO-DAY'S PRICE 


THE COMPLETE KIT 


PREMIER'S 
THE 
FAMOUS 


M 4&t 


MOST SENSATIONAL OFFER 
4 VALVE SUPERHET 
‘SOBELL’ “vaste receiver 


WAVEBANDS 


<8 19-6 


Covered fully by Manufacturer's Guorantee 


2 STAGE QUALITY 
AMPLIFIER COMPLETE 
with l0in. ENERGISED 
ee 


TUNING CONDENSERS 


a 


ACCUMULATORS 


UNCEMENT 


tf! add I/ for Telephon 


otherwise stated 


Please 
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TRANSMITTER TiiS4 SERIES 


Hw 


Px25 
AMPLIFIERS 


BRAND NEW RI35S RECEIVERS 
65 king a arring 
CRYSTAL MICROPHONE 


2° & 


BATTERIES—BRAND NEW 
WALKER 


65 
READING 


' 75 
5 plate DELCO 
97 6 

plate DELCO 


130 
WALKER 


110 Ah 4 
V.C.R. 97 C.R. TUBES 


42.5.0 


SPECIAL OFFER 
PREMIER 
De Luxe 

BABY ALARM 

wine @ reased 


ties 


£6.19.6 


ROAD - LONDON -W:2 


4033 
3271/2 


AMBassador 
PADaington 


NOt CAN WE GUARANTEE AN /— 


arn 

Please quote Dept. W.W 
PORTABLE ELECTRIC AUTO-CHANGE 
RECORD PLAYER AND AMPLIFIER 
COMB'NED 


H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 
Price 19 «ns. 

£2 
CABINET (WALNUT FINISH THE FAMOUS “ CHANCERY HIGH 
, FIDELITY MICROCELL PICK-UP—TYPE 


GPX for Standard and Long Playing 


pina yt 


ada 


os 


I 


‘ f ‘ ‘ 
f1.1146 h 


GARRARD ELECTRIC "GRAM MOTOR 


£ 


SUPER QUALITY TELEV'!SION 
MAGNIFYING LENS 


26 


CORRECT ASPECT WHITE 
RUBBER MASK 
16 11 
SORBO RUBBER MASKS— 


96 


THE COLLARO 3RC511 
3-SPEED AUTOMATIC 
RECORD CHANGER 


w 
NEW LOW PRICES 


PRICE 811-1 


ee Ee 


BATTERY CHARGER KITS 


A e MAIN ~ vt 


Gra t 
ALL THE ABOVE ARE FOR USE OWA MAING 
FRACTIONAL HP. MOTOR 


£1 
£1 


CARBON HAND MICROPHO 


NE 
a4 


TELEVISION 


TAB. 40 YRS 


A WwORLD FAMOUS Manufocturer's 
Surplus of RADIO RECEIVER CHASSIS 
T-valve RECEIVER — 


~ 
€ 
" ‘ 
Va 


“ 
oS 


kK 
POUR WAVEBANDS i4M.04 mM. 24 
™ M..600 M900 M..2.000 M 


190 
£13 10 


1-VALVE SUPERHET 
CHASS'!S 


‘ inet. £310- 5 . e 
_ &VALVE SUPERHET RADIO 
— CHASSIS 


: tation names, price $9 6 
AS A SPECIAL OFFER—CABINET ILLUS 
TRATED ABOVE AND CHASSIS, TOGETHER 
£5. 5.0. Plus 76 Carr. Pkg. & Insurance. 
PREMIER SUPERHET COILS 
WHITE RUBBER MASK °F 


wr Or 
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AMBassador 4033 
PADaington 3271/2 


OTHER THAN OURSELVES 
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<< yr ORCHESTRAL MUSIC _ BUILD UP A 
— SOUND 
LIBRARY 


MARY'S 21:, PARTY FOR PLAY-BACK 
—S- _ WHENEVER YOU WISH 


The Soundmirror is an amazing instrument on which you produce your own recorded 
entertainment. Favourite music or radio items, important events in your family’s 
history—all these can be built up into a library for play-back whenever you wish— 
treasured sound memories, and unique entertainment for the future 


he professions nm teaching and for 
tical activities 
r a demonstratio by 
facturers 


Now available in England—the book 
netic Recording "’ by Dr. S. J. Begun 


Price 25s. post $d. extra 


of 
THERMIONIC PRODUCTS LTD. — 

YTHE, SOUTHAMPTON, Hythe 3265. London Showrooms : MORRIS HOUSE, JERMYN ST , S.W.1 WHI 6422 
i Service Centres : Manchester, Birmingham, Bristol, Leeds, Newcastle, Glasgow, etc 


MODERN ELECTRICS LTD. I S Y OUR SLIP 
164, Charing Cross Road, | SHOWING? 


London, W.C2 "phone TEMple Bar 7587 t Let's be honest—we al! make slips 


sometimes which we regret, but 


Immediate delivery from stock ’ when it comes to radio construction 


why take chances on unknown and 


Export enquiries welcomed Prompt attention to post orders circuits, when with OUR 
\ unique LIFE-SIZE, “* EASY 
TAPE RECORDERS RECORDING TAPE / CONSTRUCTION 
matched components 
SOUNDMIRROR . 4 Paper u d chassis and ALIGNED 
T 469 10 «0 ape radio assembly is really 
the Home Constructor ! 
are 

; average ability and can 
SIMPHONIC x solder then you can tackle any, or all 
4 ' . our LARGE RANGE OF GUARAN 
je! |A é76 : TEED OUTFITS knowing that with 
Type 57 325 R TRIED AND TESTED CIR- 

SCOPHONY.-BAIRD 7 a 1 | UITS failure is impossible ! 
Me ew je j i Jur world-famous HOME CON- 
| . ) STRUCTOR'S HANDBOOK has 
AGAIN BEEN ENLARGED and the 
he sets, etc. YOU can construct. Each 
with sstrations, technical description 
— —— _ ——EEEEEEEEE—EEE——E————EE ‘ t t’ 0 cet 5 AL 12) the Book contains a host of 
PICK.UPS AND MOTORS TEST GEAR trem , vormation, data, hints, resistance colour code 

Avo orm nd Ou 


rrent Catalogue 
ACOSG?P 2 au s 


ci 


3 wave FEEDER UNIT @6 Valve 3 wave AC OC 
SUPERHET 


@ SIGNAL TRACER 
@ QUALITY AMPLIFIERS 
SUPER @ SIGNAL GEN.. etc., etc 


. rts by Ma These are clearly marked and 
agne ’ ’ pnt 4 th onstruction Sheets 


0 


mm 
LP a ‘ 


ADVANCE E2 he price ? 26 Only which makes this Book DEFINITELY the best 

DECCA MoT ORS ADVANCE + | se-for-money obtainable anywhere to-day ! ! Tens of thousands 
134 and sotetiny ) anstructors like yourselfare using our GUARANTEED circuits 

4 I: SEND NOW FOR Y COPY. THIS NEW 1952 ISSUE is 

‘ TAYLOR TEST btainable by mail ONLY FROM 

COLLARO 3 RCS »EAR IN STOCK AND AVAIL 
Auto Changer from LE ON P. TERMS RODING LABORATORIES 
GU4A 3 eed Send SAE or catalogue and Deot. W.M.2 
Aute . 
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694, LEA BRIDGE ROAD - LONDON, E.10 


WIRELESS WorRLD 


Microwave lest Gear 


Metropolitan-Vickers Electrical Company announce 
that a complete range of precision microwave test 
gear is available for use in 3 in. « 1} in. waveguide 
over a band of wavelengths from 10 to 11 cms. 


PRECISION ATTENUATOR = /)pe 50/ 
A highly stable metallised glass vane forms the attenuating element in this 
instrument, which is capable of an accuracy of .02 db. 

VARIABLE ATTENUATOR = /ype 002 
This is a level-setting attenuator, employing a resistance card element. 

FIXED ATTENUATORS = /ype 0/9 520 
These are intended as “ padding” attenuators, and have values of 10 db. and 
20 db. respectively. 

OSCILLATOR = /ype 50S 
A low voltage, “ plug-in” reflex klystron type CVZ116 is used in oscillator type 
508. A power-output of 100 milliwatts is available from about 9.7 cms. to 
11.2 cms. wavelength. 

SHORT CIRCUIT 7)pe 5/0 
This instrument provides a very low loss wave guide short circuit which is 
accurately variable in position. 

STANDING WAVE DETECTOR J)pe 3/2 
This standing wave detector is a precision instrument, embodying several new 
features of mechanical and electrical design. 

WAVE METER ype 5/7 
The wavelength range from 10.2 cms. to 11 cms. is covered by this extremely 
accurate Cavity wavemeter. 

MATCHED LOAD [ype 506 
This is a convenient laboratory load, which has a VSWR of .98 from 10.4 cms. 
to 11 cms. wavelength. 

HIGH POWER LOAD  /yjpe 5D 
Peak powers of 2 megawatts and mean powers of 3 kilowatts can be absorbed in 
this water load. Thermometers are fitted to enable calorimetric measurements to 
be made. 

DIRECTIONAL COUPLERS = /)pe 504 and 505 
The through attenuation of these couplers is 20 db. and 40 db. respectively. 
They are designed for high directivity over a wide band. 

S & X BAND SPECTROMETER = /ype 5/8 
This is a superheterodyne spectrometer, with interchangeable S-band and X-band 
units. It incorporates a calibrated attenuator. 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD., TRAFFORD PARK, MANCHESTER, 17 
Member of the A.E.1. group oj companies 


WUE OLAI@@ Lest ear for the microwave laboratory 


we 


B.A. SCREWS, “NUTS, WASHERS, ETC. 


Prices per gros 
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RHC 
TAGE EXTRA. 
vited, abundant stocks of 
tems 

tocks of Copper and RESISTANCE WIRES 

Paxolin type TUBING; Laminated Bakelite and Ebonite 

PANELS; TUFNOL and EBONITE TUBES and ROD ; 

ERIE and DUBILIER RESISTORS; GERMANIUM and 

SILICON DIODES 
POST ORDERS ONLY PLEASE 
end stamp for comprehensive lists. Trade supplied 


POST RADIO SUPPLIES 


33, BOURNE GARDENS, 
LONDON, E.4 


Lissold 4688 & 2021 


May, 


PANRER 


28 New Bond Street, London, W.1. 


EXPORT AGENTS 


MAYFAIR 


1952 


AMPLIFIERS 


The How and Why of Good Amplification 
By G.A Briggs” and H. H. Garner 


ND REPRODUCTION and 


15/¢ 5 “(16"-F2: 


18 Chapt 16 pages, illustrations 
ncluding more th an 40 original oscillograms 


Fine art paper. Bound Full Rexine 
Date bt publication 28th April, 1952 


ew copies will be available at 21s. Od. (21s. 9d 
Bound in Red Leather, Embossed 
t I I ibrary Edition of 


eproduction 


followed the same 
by G. A. Briggs, aug- 
echnical experience of 


HH. Garner 


Wharfedale 


WIRELES 


BRADFORD Son {out eRaprond, oo 
"Phone : Idie 461 : Whartdel, Idle, Bradtord. 
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How WINDSOR 


TEST METERS 


MODEL 77A 20.000 op.v. 


MODEL 71A 1.000 opyv 


WINDSOR 


mOOtL TA 
: Two « ntirely new instruments incorporating the latest 


improvements in manufacturing technique 
Refinements include shockproof moulded cases, clear 


and easy to read scales and many other features. 


MODEL 77A AND 7I1A 


OVERLOAD PROTECTION Meter movement has instantaneous 
overload protection, effective on all ranges. 

BUZZER A buzzer is fitted internally for quick continuity testing. 
METER Precision engineered moving coil, fitted with 5° scale and knife 
edge pointer. 

SWITCHING One switch selects both circuit and range. Heavily silver 
plated beryllium copper switch contacts ensure low loss and trouble free 
operation. Large 2° milled knob for easy handling. 


MODEL 71A MODEL 778A 


SENSITIVITY 1,000 ohms per volt A.C. 1,00 SENSITIVITY 20,000 ohms per volt D.C. 
ohms per volt D.C §,000 ohms per volt A.C. 


years ® C. 0-3-15-75-300-750-3000 RANGES 

VOLTS A.C. 0-15-75-300-780-3000 VOLTS D.C. 0-7.5-30-75-300-750-3000 
MILLIAMPS D.C. 0-15-150-1500 VOLTS A.C. 0-7.5-30-75-300-750 
MILLIAMPS A.C. 0-15-150-1500 MILLIAMPS D.C. 0-.15-1.5-15-150-1500 
AMPERES D.C. 0-15 AMPERES D.C. 0-15 

RESISTANCE 1 ohm to 200 K. ohms in two RESISTANCE 10 ohms-5 megohms in two 


ranges with self contained battery. ranges with self contained battery. 


OUTPUT As for A.C. volt ranges except 3,009 OUTPUT As for A.C. volt ranges except 3,000 
V., via a condenser. V., via a condenser. 


LIST PRICE: £12.10.0 LIST PRICE: £15.0.0 
Please write for illustrated /eafiet featuring our new range of radio and relevision test pear 


TAYLOR ELECTRICAL INSTRUMENTS LTD. 


419-424 MONTROSE AVENUE, SLOUGH, BUCKS Telephone : SLOUGH 21381 


Wiretess Worip May, 1952 


EVERY CIRCUIT 


is to be found in its Transformer, which, like 
the human heart must keep the lifeblood 
flowing evenly and constantiy under both 
normal and abnormal! conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 
to fulfil such a purpose, and for this reason 
they have been standardized by many leading 
Radio, Television and Electronic manufacturers 
and also Government Research Departments. 
Their choice is only made after exhaustive 
tests for accuracy and reliability To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities en- 
sure continued progress in this direction. 


WODEN TRANSFORMER CO. LTD. 


MOXLEY ROAD 


BILSTON . 


STAFFS. 
TELEPHONE BILSTON 41959 


ITL 


DIRECT T.V. REPLACEMENTS 


A. ROGE A.1.R.€. 
134-136 LEWISHAM WAY, NEW CROSS, 8.E.14 
TIDEWAY 36% 


supply direct manufacturer's 
ts, part larly windings, by 


$.A.E. for T/V component 
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4541, 2147 


exKcO 
FERGUSON 


‘ e 
PETO-SCOTT ne Output sf 
VIEWMASTER £.1.T. Transforme 
Boost 
Fr ame ¥ ans e 
velopes (A) 
BRITISH NEON. t H.T. TESTER 
, ’ ect readings on a scale calibrated 
¢ E.H.T. it may be used for 
ne o'p and E.H.T. Rectifier 
j inches, $26 RETAIL (TRADE 


» AND POSTAGE, CASH WITH 
D EXTRA 


Sole oy Abroad 


K. G. Khosla & Co., 22. 

School — New Deihi, 
i> India 

Etabits Quen Houart, 

14, Quai de L’Industrie, 


Sclessin-lez-Liege. 


R H. Cunningham, 

P.T.Y. Ltd., 62 Stanhope 

Street, Malvern, Victoria, 
Australia. 


Heftye & Frogs, Oslo, 
Norway, Storgaten, 15. 


Re) ann: 


AUTOMATIC COIL 
WINDING MACHINES 


AND HAND WINDING MACHINES 


Machines supplied complete with stand 
motor and Two-Speed Friction Clutch 


ETA TOOL CO 


(LEICESTER) LTD 
29a, WELFORD ROAD, 


Phone— 5.286 


LEICESTER 


Wrrecess Wor 


QUARTZ CRYSTAL 
ACTIVITY TEST SET 


UNSURPASSED AS A SIMPLE & ACCURATE INSTRUMENT 
FOR THE MEASUREMENT OF CRYSTAL PERFORMANCE 


The G.E.C. Quartz Crystal Activity Test Set measures the equivalent parallel 
resistance of a quartz crystal when oscillating in a circuit having an input capacity 
of either 20 pF, 30 pF or 50 pF, the alternative capacities being selected by a 
switch. 


The dial is calibrated and has a range of 4 kilohms to 130 kilohms and is direct 
reading. No calculation is necessary. Measurements can be made at any con- 
venient amplitude of oscillation up to 10V. R.M.S. at the crystal terminals for 
crystals of normal activity. 


The accuracy of the loss dial calibration is + 2°, 


WRITE FOR DESCRIPTIVE LEAFLET— 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS : SILK STREET : SALFORD : LANCS. 
Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


May, 1952 


He oe “19 RACKS 


Standard fully enclosed 
19 Racks are now 
available with doors or 
removable side panels 
Ventilation arrange- 
ments to suit individual 
needs Available in 
various heights and 
depths 

Further details on re- 
quest to :— 


TECHNICAL SALES OFFICE 
AND SHOWROOMS 
209 NEW KING'S ROAD, 
LONDON, 8.W.6 
Te RENown 160! 


WE SHALL BE AT THE 
B.1.F 

CASTLE BROMWICH 

STAND C115 MAY 5-16 


We are exhibiting at th 
NORTHERN RADIO aig Woney Wenne: sonmenenass 4 
AND TELEVISION 
EXHIBITION 


City Hall, Manchester 
April 23rd—May 3rd 


STAND No. 3 


Where you can see 
the 


“ANTEX” AERIALS 


and the full range of 


ANTIFERENCE 


RADIO & TELEVISION 
AERIALS & AERIAL 
EQUIPMENT 


xlels being shown in- 


Single Dipok 
oles with Reflector 
Three Element arrays, 
ind also Radio aerials 
the “ Exstat’”’ Antistatic 
rt « th “ ’ 
. indow sill Pc snanan ut one who uses a “ Record” Insulation Test 
serigts for the car sest It is made to measure— 
AC 4 R ‘ Th . Y, by those who were pioneers 
ld and who have kept ahead 


eEORD F : ——— 
THE RECORD ELECTRICAL CO LTD 


BROADHEATH - ALTRINCHAM - CHESHIRE 
Phor trincha ables and Grams Cirscale " Altrincham 


Phone : Abbey 5/48 & 2783 


ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON W.! srams rsce t, Londen Cables: “ Cirscale London 


s exactly the state of his 
Is Wise 


Wrretess Wort 


An infinite capacity for taking pains ’’ aptly summarises the closely controlled 
techniques employed in the production of Goodmans speakers. Here, in the con 
moulding department, the cones, on which the speaker performance ultimately 
depends, receive their final precision “ moulding ’”’ and inspection. Moulding 
is just one method of treatment employed. The cones are given a special pressure 
treatment which gives them elasticity. They may then be resin treated, accurately 
trimmed to size and inspected 
Each of the processes has a profound effect on the acoustic properties of th 
finished speaker ; and all available scientific resources are employed to ensure a 
rigorous control 


> 
G 
\ : 


GOODMANS INDUSTRIES LTD. Axiom Works, Wembley, Middx. WEMbley 1200 


The tundamental resonance of the cone is 
jetermined by clamping the diaphragm at its 
iriving u by another loud 
loudspeaker is fed from a 
oscillator and air coupled 
inder test Art the funda 
a noticeable increase 
er diaphragm is observed 
ua heck for consistency 


' 


AXIOM 150 
Mark II 

12 

HIGH 

FIDELITY 
Loudspeaker 


This is the latest in the Goodmans 
High Fidelity range Bass resonance 
35 c.ps 

Write for details 


Wiretess Wort May, 1982 


FOR HIGH-FREQUENCY 


INSULATION 


Rods and forms part of a 
: tter 
of many applications where Rods 
juired 
nufacture of Ceramic Rods 
rons in several classes of 
mensional ranges 
fr 
Porcelain for general insulation. 
Frequelex for High Frequency Insulation. 
Permatex and Templex for Capacitors. 
iracy depends on the size of the 
tandard degree of accuracy is 
ce Component Manufac 
Specification embodied in 
sency Ceramics, copy of 
which will De nt iest 
Large Rods up two 44° long and! 
supports to t 


our Catalogue 0 


square are used as 
t 
“ hall be pleased to have your enquiries for ail ly A 
Ul ae errone tireless 
and Rods. P 


r Tuning ( 
&> Bullers LOW LOSS CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 997! (3 lines) 


Photograph by permission 


Grams : ‘ Bullers, Cannon, London’ 


r—M. R. SUPPLIES Ltd. 


t 
Offer of pertectelectrical and mechanical order At the momen 
we can supply the following from stock. All prices sett. This month's announcement 


EE 
contains some specially GQne offers 


‘ 2 | ty a Ww 

@EC MINIATURE CRYSTAL CALIBRATORS erat bv. A Ww e ar pus ERS 

ESS aanlinaliapabeaabelvaene cast 2 

& mounting by ot taage at tet wil be wage of all AMERICAN 
: e AOS Bal vere SURPLUS EQUIPMENT 

AE MOIS such as: TEST SETS, 
5S, 00, $e, tony TRANSMITTERS, 

“Beyy pal RECEIVERS, 

tino day omittin sath in VALVES, KLYSTRONS, 


MAGNETRONS, SPECIAL PURPOSE TUBES 


y material which isis 


6 ‘ 
PRACTIONAL MOTORS 
° . 


476 
HOOVER SH ADEB-POLE INDUCTION MOTORS 
" 
MINIATURE MOTORS 


126 
SANGAMO TIME SWITCHES 
“ 7 


\ £55 
SANGAMO SHORT INTERVAL PROCESS TIMERS 


SYNCHRONOUS CLOCK MOVEMENTS 
: « 276 
DIAL THERMOMETERS 
* 476 
STRIP HEATERS 
. @ 6 (des 
INTERCOM. SYSTEMS (¥ 
£12176 
HIGH DUTY RECTIFIERS 
#510 * 
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HIOGH.DUTY BOOSTER TRANSFORMERS 
sKVA . 


. #1110 


Immediate despa t all goods 


Museum 


2 


sa 


“+ 


® (Dis advertisemen 


M.R. SUPPLIES Ltd. 68 New Oxford Street, London, W.C.1 


PARTS & ACCESSORIES 
In Large 


Quantities 


and Small 


for our Principals: LIBERTY ELECTRONICS 
INC., 135 LIBERTY STR. N.Y 


Write or ‘phone your offers and we will collect and pay 


B. H. VOS & CO. LTD. 


221, BISHOPSGATE, LONDON, E.C.2. 


"Phone : BIShopsgate 3602 


Wiretess Worip 


-ANYWHERE! 


On location or in the studio, flexibility and depend- 
ability make Magnecorders the world’s most versatile 


and most widely used professional magnetic tape 


recorders. Exclusive, unit construction enables you to ; 


operate your Magnecorder anywhere with ease. 


Engineers! Examine these Specifications: MODEL PT62-AN 


PTS3-AH RECORDER MECHANISMS 
Frequency response: 15" tape speed: flat from 50 to 15,000 cps, + 2 db 
7\2" tape speed: flat from 50 to 7,000 cps, + 2 db 
3%" tape speed: flat from 50 to 4,000 cps, + 2 db 
Capstons furnished for 15” and 7%" speeds. 3%" speed cbtained by ordering with 2-speed motor). Signal-to- 
noise rotio: Exceeds 50 db with less than 2% harmonic distortion. Maximum flutter: Less thon 0.3% maxi- 
mum (peck-to-peok). Equipped with three recording heads for separate erase, record and playback 
forward speed control for cueing-in. Fast rewind speed control. Size 
of reel: 7. Auxiliary spooling mechanism is available for 10's" reels 
PT63.) AMPLIFIER for PT63-AH mechanisms: Has 600 ohm balanced 
zero level output plus 10 watts of audio, monitor specker, meter 
seporote record and playback chonnels on one chassis 
OTHER ACCESSORIES: Four-channel low level microphone mixer 
Throwover switch for continvous recording, using two mechanisms 


Fast tape 


PT7 RECORDER MECHANISMS 
Frequency response 
15° tope speed: Flot from 50 to 15,000 cps, + 2 db 
7‘2" tope speed: Flat from 50 to 7,500 cps, + 2 db MODEL PT7-A 
Signal-to-noise-ratio: Over 55 db less than 2% harmonic distortion 
Flutter and wow 15” tape speed: Less than 0.1% maximum (peak-to-peak) 
72" tope speed: Less than 0.2% moximum (peak-to-peak 
Three recording heads for seporate erase, record and playback, all shielded. High speed tape forward and 
rewind, (rewinds 10'2" reel in 1 minute). Instantaneous star! and stop (up to full speed or stop in less than 1/10 
second). Two-speed control switch. Positive timing drive, Interlocked pushbutton controls (can be remote controlled). 
PT7 AMPLIFIERS: A line level amplifier—600 ohm balanced and bridging inputs. 
600 ohm balanced zero level output. Also available, a three channel, HIGH LEVEL 
mixing omplifier 


mixes 3 low impedance low level microphone inputs, seporate and 
playback channels. Zero level output ot 600 ohms, bolonced, plus 10 watts of audio. 


BINAURAL RECORDING 


Duo! recorder and amplifier for b: 


navral recording and playbock. Two 
sound tracks recorded simultaneously 
on single tape. Send coupon below 
for technical information on this od 


vanced method of recording and re 
production. New PT6-BAN 


CONSOLE BINAURAL UNIT. 
MODEL PT7CC 


etn iee MAGNECORD INTERNATIONAL LTD. For all other countries except the U.S. A. 
89 BROAD STREET, NEW YORK 4,.N.Y, U.S.A. *™” ht Western Hemisphere 


Coupon for FREE technica! bulletin on Stereophonic (binoural) recording and reproducing techniques. 


Nome Address 


Send to Magnecord international, 89 Brood Street, New York 4.N Y, US A 


Four miles 
a ha’penny 


In those early days 

it was angular, hard, and 

noisy, that jolting, 
new-fangled feature - 

the tram, 

in Britain 

love and 


mode of tr 


to such a standard 
umd reliability 
rtation = by lan, 
Helping 
from those early days to build 


reliable efficiency, 


Parmeko have 


own compact transfor 


PARMEKO ./ LEICESTER 


May, 1952 


THE ACRU ELECTRIC TOOL MFG. CO. LTD. 


> pleased to advise all customers that we have 
pened a new factory, and our new address is 


Chapel Street, Stockport Road, 


Levenshulme, Manchester 19 
(Telephone No. Rusholme 4613) 


Our plant and machinery have been considerably in- 
creased, and we will in future be able to supply with 
much better delivery all products from the following 


departments 


GLASS BLOWING DEPT. Neon Indicator Lamps Sesters 
ELECTRICAL DEPT Soldering Irons and _E emenes 

Relgee and her nostats with 
ENGINEERING DEPT. rface Plates, Spring Winders 


pers, etc 


ries will be dealt with in the promptest manner 


ARTHURS HAVE IT! 


LARGE STOCKS OF NEW VALVES 


TEST METERS IN STOCK 


‘AVVO “TAYLOR” TEST METERS AND SIGNAL 
GENERATORS 


Leak Point One Amplifiers 

Leak Pre-Amplifiers 

Leak Tuning Unit 

Chapman Tuning Units 

Crystal and Moving Coil Microphones 

Decca Replacement Heads and Pickups 

Goodman's Axiom 150 Speakers 10 65 

Partridge Output Transformers for 
Williamson Amplifiers 46n 

(1035 93 «10 

1049 1322 0 


LATEST VALVE MANUALS 
MULLARD, OSRAM & BRIMAR No 4.5. each. 
MAZDA 2.- each. 


p 


Cossor Double Beam Oscilloscope 


stage 6d. extra 


TELEVISION SETS, WILE AND TAPE RECO{DERS 
ALWAYS IN STOCK. 


Goods offered subject to price alterations and being unsold 


props’ ARTHUR GRAY. LTD 
OUR ONLY ADDRESS : Gray House, 
150-152 Charing Cross Road, London, W.C.2 


476 WRITE FOR LISTS 
TELEGRAY, WESTCENT, LONDON 
TELEG" AY, LONDON 


ATE TMC 


Open Wire and Gable 


Line Transmission 
Equipment 


The illustration shows the compact frequency generating 
equipment which serves twelve 12-channel carrier 
telephone systems. The master oscillator is controlled from 
rate 60 ke's crystal: all generating equipment 

and failure of the set in use causes the 

stand-by set to take over the load automatically. A 


monitor panel is provided for output checking. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Rad , l i rR FR HOUSE, ARUNDEL STREF wn 


Bar 92 Cablegrams: Strowg 
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I Tw6wh)y ci | | ocean sey pp aacrasc tian ons Sy ippecaadlgs 
IF | RST A GAIN s Hereis Your Twe-Valve Translator 
: *& 1948 We gave you wire recording utilising a gramophone motor 

w%& 1949 We gave you talking books for the Blind 
mw 1950 We gave you tape recording utilising a gramophone motor 
Hw 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


2 A Twe-Valve Translator 


By clever circuitry we have produced for youa 2-valvetransiator which supersedes 
costly amplifier und saves you needless expense. This unique translator will 
magnetically record from any microphone or pick-up. This unique translator 
will playback from any make of recorder. It will (without electrical connection 
to telephones) record 2-way conversations. It will playback into business 
ntercom. systems. it will playback into cinema or wireless relay systems 


The translator has both audio and a radio frequency outlet so that any radio 

receiver tunable to say 900 metres can boost the output to greater volume if 

desired. This wonder new TWO-VALVE TRANSLATOR CHASSIS costs 

only £12 10 - ready for use on 230 A.C. Other voltages to order 

The Diamond Tape Recorder Re jing playback and erase heads for home assembly 

Bandeau Type 76 pa Record playback and erase. Kit 

nts all parts and inst trons 

Cassette Type 30 ontains both record playback and 

era ead e housing. The heads can be changed about 

tape directior erase should precede record 

aps are adjustable. Cores are stacked mumetal half 
l-way tracking Bobbins ready wound Hi or Lo 


PARK RADI DISTRIBUTORS FOR JUDGEINDUSTRIES Phone IL 2066 
783 ROMFORD ROAD, LONDON, E.12 ae a 


2ppontment only 


-—" WEYRAD"— SWITCH OUT 


BANDSPREAD COIL UNITS FOR THE that annoying 9ke. whistle 
AMATEUR FREQUENCIES 
IYPE B.S.13 


from your reproduction with a 


rr , , rr 7 
LOWTHER FILTER 
existing amateur band 
top band is tuned by the 


rage bands which are If 


Simply connect 
into the speaker 


le ad 
tuned with only 1l0pk and 


ratio of approximately Suitable 


30-15 ohms 
3 guineas 
3-6 ohms 


4 gumeas 


ion is provided and the 


; a ser > psf 
ved should be in the regi ent upon requesi 


THE LOWTHER MANUFACTURING C0. 
WEYMOUTH RADIO MFG. CO., LTD., (he Sy Sey 


Lowther House, St. Mark’s Road, Bromley: 


CRESCENT STREET, WEYMOUTH Kent. RAV. 5225. 


7 ta ylor JTunmnicl ttf 


2 Sel —- Sw uh 


~— 


exibility of fish-spine beads extends in 
ensional as well as curvilinear aptitude ; 
a diameter, of hole ranging from ‘O056in 
there is practically no bare wire 

ition problem beyond their capacity. 
ead is complete in itself, providing for 
i rapid assembly, is accurately made 
I y extreme- 
t severe 


ran £ 


Taylor Tunnicliff & Co. Ltd. 
Head Office: EASTWOOD - HANLEY - STAFFS 
Telephone: Stoke-on-Trent 5272-4 


Londen Office: 125 HIGH HOLBORN, WC! 
Telephone » HOLborn 195/-2 


eS 1378 4\IDSS 


FOR BARE WIRE INSULATION 


6 Gefpyoti1g On 
thé sharpest bend 
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IMMEDIATE DELIVERY | | SANNEN.OF.2T" 


COLLARO MIXED Aat art he 
or mi F ’ r 


From 


OUR LARGE STOCKS \ besarte 
dtentortan : ech coi!, 24m. re ; Gs, ah 
CINCH COMPONENTS Ge MA Sie aM iae EL BAe man amen, 209 

Stockists of all CINCH COMPONENTS . _- 1a aM, : 


RESISTORS 
VITREOUS, WIRE WOUND and HIGH STABILITY, 
close tolerances 4, 4, | and 2 watt. All values up to 
2 meg. also 8, 13 and 30 meg mponents 
CARBON—4 watt to 5 watt Standard Car Sup- date; Sasa os 
pressors 15,000 ohms 7 


CAPACITORS 


Block Paper, Silvered Mica, Mica, Tubular and Ceramic 


SWITCHES 


TOGGLE, YAXLEY, OAK, ETC CATHODE RAY TUBES 


£213 13 7. carriage paid Lie w ‘ rf . Ma ‘eC Mi 
MUIRHEAD DRIVES Pop RA legeabeipal 


hat we are unal pply tu 
Large selection of instrument and radio knobs oe cat Wnaae ah oa erty rt: We 
INDICATOR LRMP HOLDERS ga: Meek te at 
. eo Mallard i Brimar, §/6 each, post iree 
c ~ w.w.'s ations fio V 29. High Qualit 
Red, Green and Clear Selecidion aphiasa” Be. 


D, pe rh v t > hort 
LAMINATIONS send @4-stamg or out newat whieh Lovers 7.V. designs, Wilameon Amoliter 


C.W.O. or ©.OD., alt goods post tree over £2 


4 ponents 
RADIOMETAL 31, 39 and 40. Also many other types. t2- i to C.0.D. orders under 85. 


VOLUME CONTROLS F. HANNEY 
MORGANITE “H" type, LH" type, “"M'" type 77 LOWER BRISTOL ROAD, BATH 


and WIRE WOUND. Most popular walues in stock. Telephone 381! 


PLUGS AND SOCKETS 


CINCH, PYE, JONES, BELLING & LEE, BULGIN, ETC 


% ___ TRIMMERS AERIAL 


able CERAMIC TRIMMERS. Capacities from 5 to 
i ad 


100 | pindie and pre-set types. Also Philips p E R FE E ¢ T i O N 
tr fi ‘ f trimmer t 


ols 
WIRES The Original ELECTRON WIRE is still the best all-round 
ENAMELLED, SILK COVERED, REGENERATED aerial It provides perfect reception under all conditions 
CELLULOSE and PUSH-BACK it is so simple to fix—without insulators or separate lead-in. 


The Original ELECTRON WIRE abolished them in 1922. 
VALVE HOLDERS , oa 


Paxolin, Moulded and Ceramic Large selection Do not be prejudiced. ELECTRON 
including all latest types WIRE is a combination of steel and 


NUTS, BOLTS, WASHERS, P.K. SCREWS, Se ee ee eee 
RIVETS, EYELETS, SOLDER TAGS, UNSURPASSED BY ANY OTHER 
GROMMETS, GLASS CARTRIDGE FUSES, i hae eee ak 
BRASS TERMINALS, VARNISHED COTTON Se oe ee 


oe ee f mm.-28 mm., Insulated with vulcanized rubber, 


then braided and compounded, 
Many other lines, including ex-government com- it is almost indestructible a 
ponents, in stock. All enquiries dealt with 


individually, but regret no lists are issued. CHEAPEST BEST 
TRADE COUNTER OPEN The CHEAFLS1 and BES. 


9.30 to 5.30 MONDAY TO FRIDAY Aerial in the World Ash for the 
; ; TRY IT AT OUR EXPENSE—then you ORIGINAL 
W HOLESALE, MANUFACTURERS will Fades why it is so aaa, We will ELECTRON 
AND EXPORT ENQUIRIES ONLY refund the full retail cost plus cost of ieee ' 


return postage to anyone who fails to WIRE 


RADIO TRADERS LTD. | “ys 
s 


/ / / 
23, WARDOUR ST., ash. 7 sof, 2 oor. 3/9 


From Wireless Shops everywhere or direct ‘rom us Post Free 600 
‘ove LONDON, W11. . 9tzm The MEW LONDON ELECTRON WORKS Lea. 


gaour 
ee 
Radiotrade Telephoue 
(92) BAST HARES LONDON.E.4 : 


drange woud 0044-1565 


Wirrecess Worip 


professional 


T.V. SERVICING 


COSSOR Model 1039 
PORTABLE OSCILLOGRAPH 


Although a miniature instrument and weighing only 9} lb. 
the oscillograph is fitted with a tube of 2jin. diameter and 
provides screen of adequate size for most displays. Its 
single-stage Amplifier covers a frequency range of 25 cycles 
to 3.5 megacycles (30% down) at a gain of 10 or from 25 cycles 
to 150 kiloceycles (30% down) at a gain of 60. The switching 
provides the following facilities: D.C. to Y plate; A.C. 
to Y plate high gain at low bandwidth; low gain at high 
bandwidth 

he free-running Hard Valve time-base provides symmetric 
deflection to the X plates with repetition frequencies of 
10 c.p.s. to better than 50 kilocycles and can be fed from 
the X terminal on the front panel to control the modulation 
of the Cossor * Tele-Check.’ 


COSSOR “‘TELE-CHECK’ Model 1320 


An Alignment Wobbulator for setting up the correct response 
curves of a T.V. receiver's tuned circuits. In addition the 
instrument incorporates a generator which produces 4 
pattern of either horizontal or vertical bars on the receiver 
screen so that linearity of its time-bases can be checked. 

A feature of the instrument is that the frequency modulation 
of the carrier injected into the receiver is carried out 
electronically, the X-sweep voltage of the oscillograph being 
used to control this modulation. The response curves otf 
R.F. and LF. tuned circuits are displayed on the oscillograph 
producing the sweep voltage, the 7 megacycles bandwidth 
of the F.M. sweep occupying the entire length of the trace 
The carrier of the ‘ Tele-Check * can be set to any frequency 
between 7 and 70 megacycles 


ELECTRONIC ( é) % ‘ () R INSTRUMENTS 


Write for descriptive leaflets to your usual Wholesaler, or direct to 


A.C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. No. 1, HIGHBURY, LONDON, N.5, 


* | Use COSSOR Valves and Tubes | * 


May, 1952 
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PAWS) GZ, INSTRUMENTS 
Weta ot gece’ 

—yp 


Type M35 _ Sa. 
4}' Square New Temperature 
Indicator 

The choice 
of leading 
electron 
equipment 
designers 


wing coil panel mounting 

D.C. Microammeter, Milli- 

Millivoltmeter, or Voltmeter 

ho available as / Voltmeter for frequencies up to 
MM) A.C. Ammeter with internal transformer, 
R.} nstrument with internal thermo-couple 


@ Write for Catalogue giving full details of the complete SIFAM range. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh cunt, Torquay. Telephone 4547/8. 


The Laest “CLIFTON” 1952 Write to us 


FOR THE GOODS 


YOU CAN'T GET ELSEWHERE 


and jor 


VALVES - TRANSFORMERS 


CHOKES RESISTORS 


—— 


32 in r by i ; : 
; per sec Carbon, J itreous, Hi. Stab., 


3468 mins 
000 cycles etc. etc. etc 


£55-10-0 sehinicabarpatacios 


ve of Tape or Microphone 


sins ede cela TELE - RADIO (1943) LTD. 


Sole Distributors: WILL DAY LTD. 177 Edgware Road, London, W.2. 
i9 ~=6LISLE STREET LON DON W.C.2 
GER. 7105 Telephon Shop Hours 


PADdington. 5606 Mon. -Sat. 9am -6 
Manufacturers : Bristol Magnetic Tape Recorders, Ltd as ; ; ren 
|| Alma Road, Bristol 36088 cesanmNene tigen aan sheng 
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LUSTRAPHONE — the foremost name in MICROPHONES 


< 
. “Aster mene 
FOR EXCELLENT RECORDING 


| USTRAPHONE have designed two models for use with Tape Recorders 
* of all makes. Handsomely fashioned, both Table Stand Model C51 and 
Hand Model CH51, can be obtained in low or high impedance. Prices have 
been fixed at a very reasonable level and thus a fine instrument is available 


to all users. Descriptive leaflets are obtainable upon request. 


MODEL C35l MODEL CHG5I 


Handsomely finished in Grey Wrinkle Handsomely finished in Black Wrinkle 

can be mounted on Table Stand, Moulded with Chrome Ribs. Specially designed 

or heavy cast base. On/off switch fitted Rotary Dual action switch fitted in case. 
in case. 6 feet High quality Cable supplied. 
Price 


Model C5! Low impedance £5 5s. Od. Model CHS! 

Model C51 High Impedance £5 15s. 6d. Low Impedance ... ... €5 18s. 6d. 
6d 
0d 
6d 


Prices 


Type $2 Table Stand €2 12s. Model CHS! 
Type $2 B Heavy Table Base al Is. High Impedance » £6 6s. Od 
Type S2,MB Moulded Table Bose 10s. 


These Microphones carry the full LUSTRAPHONI 
guarantee and are obtainable at your dealer's. In event oj 
difficulty please write to us. 


LUSTRAPHONE, LITD., 


ST. GEORGE’S WORKS, REGENT’S PARK RD., 
LONDON, N.W.1. 


Telephone PRI mros 


There is a LUSTRAPHONE MICROPHONE for all requirements 
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Here 


and here is your 


Aerialite 


is your area 


| ] 


-—- eal 


a ill 


uP TO 15 MILES 


MODEL 65 Aeradoor 


door skirt 


Designed 
ng- board mounting 
ted with one telescopic 
Nenbie « 


and one 
an be ad usted to any 
hanne omplete with 5 yards of 
axial lead PRICE 32 
MODEL 465A with 5 yards of Twin 
feede PRICE 32- 
Ano MODEL 66, which has two 
flexible arms. Complece PRICE 259 
MODEL 66A, with 5 yards twin 
feede PRICE 159 


Stem 


MODEL 74 Has three fully flexible 
elements High pickup properties 
Trouble-free performance Centre 
has a spring tensioning device 
onnector box. All Channels 

PRICE 136 


MODEL 53 (similar to 74). Three 
installed in 
variety of positions All Channels 


ead-in extra PRICE 32. 


g’¢d metal elements 


ngle dipole for chimney 
omplete with chim 
ashings, et ready 
performance 


PRICE 626 


MODEL $7 


stack > 


jipole designed for 
anked stand-off mast 

PRICE 526 
stand-off arm, 47 -.) 


The new HYDE 


foot operated 


WIRE STRIPPER 


These two machines will, between them, 
strip with speed and accuracy practically all 
types of Insulated Wires and Cables from 
Small Wires and Flexes up to Cables of §° 
diameter. HYDE Stripping Machines are 
cutting the costs and speeding the production 
of many world famous manufacturers 

SEND SAMPLES OF WIRES AND 
CABLES USED, FOR FULL REPORT 


. .. and the 


BENCH MODEL 


Wythenshawe 2850 


B. HYDE & CO. LTD., Wythenshawe, Manchester 
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MODEL 55. An H-aerial with dipole 
and reflector Forward gain 3.8 dB 
fF back ratio 11.0 dB. Acceptance 
angie 180 deg. Ali Channels. Complete 
. s Ofc. x Jin. dural mast, brackets 
4 gs, et PRICE £7190 Various 


yles his model available 


= 


| 


MODEL 63A. F 


eception areas 


nast, brackets 

PRICE €1350 
20. Varior 
abe 


A NEW INDOOR AER:AL 
MODEL Ti A directiona 
jouble toilded dipole with fou 
y flexible elements Easily 
erected oft, attic or upper 
OFF ghiy directional characteristics. Forward 
gan 375 dB Excellent reception at considerable 
duacances trom transm tters 
plete Fr ty tor erection to any channe 
25 


or FREE us rated Catalogue 


AERIALITE LTD., Stalybridge, Ches. 


We chell be at the Northern Radio Show, STAND 22 


“RD HIGH FIDELITY 
PRODUCTS” 


CURRENT PRICES 
Due to a recent further increase in the cost of ma- 
terials, we regret that it has been necessary to revise 
some of our prices, and these are now as follows 
‘* Williamson *’ amplifier, model ‘* D £31 0 
* Williamson "' PA TC unit £10 7 
Junior de Luxe "' amplifier £26 10 
Baby de Luxe "’ amplifier £12 10 
Baby de Luxe "’ pre-amplifier £5 10 
9KC, filter unit 43 15 
GP20 B and GP20 U Adaptor Units ai 5 
Leaflets describing the above units available post free 
on request. Trade and export enquiries invited. 


The “ RD Corner Reproducer "’ 

This latest addition to the range of RD Reproducers 
features an exceptionally smooth and clean bass 
response, coupled with an overall performance 
rivalling many of the highest priced reproducers at 
present on the market. Two models are at present 
available fitted with the Goodmans Axiom 150 and 
Barker Model 150 loudspeakers, and priced at £40 
and £50 respectively. A provisional specification is 
available post free, while an illustrated leaflet is in 
course of preparation 


ROGERS DEVELOPMENTS Co. 


Rodevco 116 Blackheath Road, 
GREENWICH, 8.E.10. 
TiDeway 1723 


House,”’ 


Telephone 


WIRELESS WorLD 


electronic 


devices 


instrument cathode-ray tubes for display of electr 
photocells for light-controlled circuits and illur 
Geiger-Muller tubes for counting or detecting g, B yY 
electrometer valves for observing very small values 
stabilisers, single and multi gap 
neon indicators for a.c. and d.« 
lightning arresters for protection of communi 
germanium rectifiers of small size and grea 


thermionic devices for noise measurement, 


ron Dept. 


THE GENERAL ELECTRIC COMPANY LIMITED 


MAGNET HOUSE - KINGSWAY + LONDON + W.C.2 


They’re 3-speed— 
they ‘‘Take all Records”’ 


sAcsat NON MIXING RECORD CHANGER Ac 3514 GRAMOPHONE UNIT 
y des 4 play 334. 45 and 76 r.p.m. records wit! brillian speed featuring patented 3-speed rim-drive 
tments Features a new, foolproof nt spr sspens eliminating acoustic feed-back 
wa pate }-speed rim-drive r. “8 n pic pt spplies Also available 
mn ~<¢ 9 AC. OC. governor 


—AND A NEW PICK-UP FOR SALES 
The cew ro ORTHODY NAMIC Pickup plays ALL records Features twin-poirt stylus and patented weight 
compensat y Needle selection and appropriate pressures are effected by nple switch mechanisms 


Trade Enquiries to 
COLLARO LTD., RIPPLE WORKS, BY PASS ROAD, BARKING, ESSEX. Phone : Rippleway 3333 


Recently released by the BBC —the finest TQ-DAY'S OUTSTANDING VALUE... 


moving-iron cutterhead yet available 


B.B.C. TYPE THE MEW LAME 
sg renin ADS The PE TABLE 


As available from Premier Radio Co., Mail Order Supply, Garland 
Bros. Ltd., Alec Davis Supplies Ltd., R. M. Creek and other good 
Radio Dealers 


Specification includes 
@ Three motors obviating friction drives. 


@ Heavy, balanced flywheel giving extremely low level 
of ** wow "’ and flutter 


@ Half track, high fidelity record playback and erase 
- ay a. heads of NEW DESIGN. 


@ Fast forward and reverse rewind 
a Temperature effect reduced by Silicone damping 


@ Frequency response 2 db 50 cs I5 Kes. @ Very simple mechanical action 


@ Vertical and horizontal patterns @ For use on 200-250 v. A.C. 50 cycles only. 
@ Standard or modified types for velocities up to 


21 cm sec. r.m.s PRICE £16 . 10 : 0 Carriage and Packing 0 - 


- 8 ustrated J¢-page Seok, giving a ene DISTRIBUTED THROUGHOUT THE WORLD 
fcuit diagrams of amplifiers suitable for use with - 


Wese cutterheod seful recording dote and tabies st free 


GRAM(P)I@)N REPRODUCERS LTD VERDIK SALES LTD. 


9, HANW ORTH TRADING ESTATE, FELTHAM, MIDOX 17 SHAFTESBURY AVE., LONDON, W.! 


Phone ; Feltham 2657 Grams ; Reamp. Feltham Phone : Gerrard 8266 
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QUALITY ACCURACY RELIABILITY 
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ATTENUATORS - FADERS - SWITCHES - WIREWOUND POTENTIOMETERS - PLUGS 
AND SOCKETS - WIREWOUND RESISTORS - HIGH STABILITY CARBON RESISTORS 
KNOBS DIALS AND POINTERS « TERMINALS 


—~PAINTON — 


Irvlhamplon England 
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agmet Nas 


mportant 


1 televisior 


and tota 
contined 
| for the 
ind rig 
id patented) a simple and 


uznetising, all external flux 


ot ‘ Zero 


External Field popularity of 


R. & A. Repr 


REPRODUCERS AND AMPLIFIERS LIMITED 
. LAND 


am Oto 


} J pick-up has many noteworthy characteristics 
| « ri are listed below 

: wa Fa j Mm f the moving parts is less, we believe, than 

j ’ 'r pic f any type other than our own 
| ' 4 ich course, unique 
t | Le , pr >—about 1 25th v.—is high enough 

2 CABLES ) 4 B robust to be used by any reasonably 
igen r it family 
SPACE, 4 a ? 
O orm 
. 


\* 


diamond point has mter alia the 


advantages that a very large number of records 


"Rees are? 


ATTEN Onde, 
waar - 


THE LOWEST EVER | ,. >... > 57. 


17 on a , 7 
CAPACITANCE OR 130% Cpe alg B Cc 
ATTENUATION 06 1.5 0.88 Keiaheneld 


, & 
CLE MIOLE t ‘ P y Photograph of A. Standard Needie, 8. Minature 
erro ATTEN 


‘ “ Q and Needle and C. Brierley Microarmeture 
IMMEDIATE 5 | | om ae antited Gs ta 
DELIVERIES 1323. 10 36 Mgeoeeeae produce this pick-up at a price which many may at first 


32, 34) have believed to be either a mistake or a printer's error 

73 32 

as Pick-ups, types JB P AIO (78) and JB P/A/IMO (LP 
E600. Purchase Tax, €2 12 - 

164 


TRANSRADIO LTD C3 34 {17 19 fe ymetai Coupling Transformer, type JB/T/A, 61/5 
' 320 lo Full details sent on request. 
ene enaienens Bean seunanent 252 
ENGLAND 4. H. BRIERLEY Gramophones and Recordings) LTD. 


KIRKBY TRADINs ESTATE LIVERPOOL 


DECCA RADAR LIMITED, 1-3, BRIXTON ROAD, LO 
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In the past two years, we have established ourselves at the forefront of British radar research and design. The 
quality of our Marine Radar is now world famous, and we are engaged im a large scale programme of equipping 
Merchant and Naval vessels. 


We have well-equipped Laboratories and an outstanding team imbued with a strong spirit of enterprise and 
enthusiasm. 


We have before us a far-reaching programme of research and development in the field of centimetric 


radar and we can offer to men of outstanding merit, a chance to join a progressive Company where interesting and 
vital work is to be found and excellent opportunities exist 


Men of ability who are prepared to work hard to achieve 
success are invited to write to us in confidence, giving details of experience 


, qualifications, age and salary required, 
Letters should be addressed to the Managing Director. 


Applicants not excepted from the provisions of the 


hn tificat Order 195 houla apply through «a 
local office of the Mimstry of Labour yment agen 


DON, 8.W.9. RELIANCE 4421 


w a sched 
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REFLECTOGRAPH 


MAGNETIC TAPE RECORDER DECK 


—for easiest operation and truest reoroduction! 


a aants LE TMA One 
a SF 


Robust mechanical construction keeps the ‘ie ” —~_ Ste 
unit vibration-free. Entire absence of —a pine 7 _— % 
“wow” and “flutter”. No background  JApe Thi a 
hum. Choice of two or three heads. Two ri na 

recording tracks—side by side. Three axphat could be 

motors, Tape speeds: 3}” and 7}" per simpler ? 

second. Playing ume 60 mins. per track at 

3)” per second; 30 mins. per track at 7}° 

per second. Rewind tme: 1} minutes. 


Price £36 RETAIL 


Trade Enquiries Invited 
Write today for full details and trade terms 


RUDMAN, DARLINGTON & CO. LTD 


Clyde Works, Lichfield Road Wednesfield, Staffs. 


The Finest Heedle 


for your Kadiogram 
THE GOLDRING 


ACOUSTIC 
cians FULTERED 


pl TYPE $6 


surface n 


Goldring ™ Acoustic-hltered 
cedies suit any Standard 
Pick-ups 


a 


the | 
ook for th d | 
Dis ay Cat -eghor WHY BUY a bigger set when all you need is a bigger 
Dealers a screen—larger, clearer pictures. These MAGNAVISTA 
at ¥ TELEVISION LENS gives you, at less cost and a saving 
, , of P.T. And your MAGNAVISTA, with its filter inside 
the lens, gives Daylight Viewing without overworking the 
costly brilliance tube. Ask your Wireless Dealer. 18 models 
available 


a 


t 7 ‘we og mye he Dlen _— x wal Md 
quality rice 2/- post tree o- i “s yi sale” 
vonv ST wea 
€5 
E R WI N 5 C HAR F Jiltachromatic ronson ® 


GOLDRING PRODUCTS Jelewision 


49-Sia De Beauvoir Road, Lens 
London, N.1 Tel.: Clissold 3434/6 


by Radio Receiver Manufacturers throug! 


ructed to give high ; pert r ANnce 


und if jute re abit nder 1 ¢ nditions of heat ind > midity 


ELECTRO ACOUSTIC INDUSTRIES LTD 


"STAMFORD WORKS BROAD LAWE TOTTENHAM WES TEL: STAmford Hill 5606-8 


AN EVENT 


IN GRAMOPHONE REPRODUCTION 


CHANCERY introduce the GP.80 Micro-Cell 
High Fidelity Pick-up. This new Pick-up 
specially designed to reproduce the superb 
music on Long Playing records, will also set 
a new standard of reproduction on 78 r.p.m 


records. 


The Interchangeable plug-in heads each 
balanced and self compensated are fitted with a 
semi-permanent sapphire styli, 89 and 14 16 
grams for L.P. and Std., negligible record wear 


and minimum surface noise. 


CHANCERY MICRO-CELL Australia, New Zealand, Belgium, Norway, Sweden, 
PICK-UPS are beingexported United States of America, Abyssinia, Portugal, Switzer- 
7 | to the following countries Mexico, France, Italy, land and Holland. 
[INSTRUMENT 
YOUR DEALER WILL HAVE FULL DETAILS OF THIS OUTSTANDING 
PICK-UP, IN THE EVENT OF DIFFICULTY PLEASE WRITE TO:— 


CHANCERY PRECISION INSTRUMENTS LTD. 


SALES DEPT., 64 GEORGE STREET, BAKER STREET, LONDON, W.i. Telephone : WELbeck 2535/6'7 


Lick that T.V_I. 
} Orayton - begra new 
racronat ur worn ws = DANIDA 


gn lluminated 
aed te onal HI-POWER —_—_LO-PASS 
vibrators, 
FILTER 


THE DRAYTON &.Q. is a ae Provides xtreme @ Eliminates individual 
Mimature capacitor imduction — attenuation to all har- filters for each band 
type motor with a current con . monics above 3) Mc/s 


sumption at 230 volts, 50 cycles 80 dbs ne adie = P ¢ EB 
of 6.09 amps pf. 0.9. It is 4 . eee Gees - ader ceded. 
available Ss Extremely low insertion . 


loss 


8.0.6 GEARLESS = running at Suitable for any TV @ Suitable for 52 ohm 


S0SD Spm _— Peg area in U.K co-axial line. 
intermittently ‘ " 
ROM. GEARED PRICE 


sat apnds for comiuous oI £3.17 .6 


of reverse 


R.Q.R. GEARED continuow ~ POST FREE 


or intermittent runn ‘ ~ COMPLETE WITH FULL INSTRUCTIONS 


— EF PANDA RADIO CO. 
~ 58 SCHOOL LANE, ROCHDALE 


Works : 1618 Heywood Road, Castieton Tel. 4786! 
aa 


f cont 


end for List No. N 


Drayton Regulator & lastrumeat Co. Lid.. West Drayton, Middlesex, | 
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DUBILIER 


MICA DIELECTRIC 
CAPACITORS 


Eminently suitable for H.F. 
ee Transmitting and R.F. Heating 


Circuits. 


Makers of the first, and of the largest Mica ¢ apacitors in the World, Dubilier 


have maintained the lead in this important branch of Capacitor Engineering. 


rhe example shown is a solid filled mica capacitor in a substantial porcelain 
Screw threaded metal terminal bosses with large surface area 


means of mounting 


ntainer contacts prov ide a convenient 


These capacitors are designed for use as Grid and Anode stoppers, as By-Pass Capacitors in radio- 
frequency power circuits where a small radio-frequency component is superimposed upon a higher D.f 


or low-frequency A.{ circuit positions in 


. voltage, and in oscillatory low power radio-frequency 
transmitters and similar equipment. 


Full details of these and other outstanding Capacitors are available upon application, 


DUBILIER 


CAPACITORS 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, 


VICTORIA RD., N. ACTON, LONDON, W.3. 
Phone: Acorn 2241 (5 lines). Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London, Marconi International Code 
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868) 8) 8) 8 NEW ° “PRINCIPLE”  _ 


RECORDER TABLE 
BY QUALTAPE 


Examine these new features :- 

% 2-speed, giving 7) and 15 in. per 
second. 

*% Self oiling, self aligning bearings. 

% Fixed motors. 

% New “gyro” drive principle. 

% Rewind by turn of switch. 

% All spindles centreless ground. 

*% Brake fitted. 

% Reels fit solid. 

*% Operates flat, sloping or upright. 


Demonstrations with pleasure. 


kmanship 


ELECTRONIC SERVICE (iacamshry LTD., 
93-95, BUTTON LANE, SHEFFIELD. 


TELEPHONE NUMBER:- SHEFFIELD 21690. TELEGRAPHIC ADDRESS “QUALTAPE’’, SHEFFIELD. 


JUST PUBLISHED SUCCESS? 


MAGNETIC RECORDING (Wire and Tape) 


Mm 


46 

tion and use of 
suit applica 

f the functions 
recording, this is post THIS couP 
adjustment and scTITUTES. F ’ p 

he various recording GROVE PARK 
hanical details of con prone : ve aes Draughtsmansi 0. 
ation of heads that Mechanica! Ens Electr ner tee tion Ene — 
rimenter, and layout Radio pda roy General Cert: ° 
free from hum Ene iwit A.M.Brit RE. 

Jesign, amplifier, oe ane one r = % sGtLbs _ —_— Bs 
wrangements and ar ; 


ROAD 4 


{ Education 


) rial researct 
s his material in a 
easily follow The 

ver 70 drawings, 
will be useful to 


Other Titles Available 
The Oscilloscope Book, by E. N. Bradley 5 
Television Receiver Practice, by Roy 
Holland 5 
Audio Handbooks, by N. H. Crowhurst, A.M.1LE.E 
Amplifiers Feedback 36 each 
NORMAN PRICE (PUBLISHERS) LTD 
283, CITY ROAD, LONDON, €E.C.i. 


LONdon Wall 9292 
E.MA. INSTITUTES The Cx 
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Leading Exporters of all types of Radio Receiving and Trans- 
mitting Tubes. Current Production and Ex-Government 
Surplus Special Purpose Tubes. Over 600 types in large 
quantities, available Ex-Stock. Suppliers to British Common- 
wealth and Foreign Governments for Army, Navy, and 
Air Forces, Post Offices, Civil Air Lines, etc. 


OF THE TYPES CARRIED IN STOCK 


sil 
813 


832A 
833 833A 


HALL ELECTRIC 


89, CHARLOTTE ST. LONDON W.1. 


UNITED INSULATOR 


TELEPHONE ' 


co LTO OAKCROFT 


MBRIDG 


% Accuracy on all voltage ranges conforms to B.S &g. 
for burst Grade moving col 


has not hitherto beer 


1937 
@ performance which 
claimed for any valve voltmeter 


ELECTRONIC INSTRUMENTS LTD 


17, PARADISE ROAD RICHMOND SURREY NGLAND 


meters 


RD 


TOLWORTH SURBITON 


CABLES 


SURREY 


CALAWEL SURBITON 


Suppliers of Special ost fiddled 


for 
SCHOOLS (B.B.C. Approved) 
HOSPITALS 
HOTELS, ETC. 
Write for 


Jetarls 


Amplifiers, Radio-amplifier Units 
Loudspeakers, Pillowphones 
Control Units, etc. 


Contractors to :- 
Local Government and Educational Authorities, 


Hospita! Boards, Government Depts., etc. 


Main Scottish Agent 


CAITHNESS BROS., KIRKCALDY. 


YSART 545 


Head Office and Works 


| HOCKERILL WORKS, BISHOP'S STORTFORD, 


HERTS. 


Bishop's Stortford 


| 394, 
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AT AUDIO FREQUENCY 


P 0 W E R FOR INDUSTRY & RESEARCH 


THE SAVAGE MARK I! KILOWATT AMPLIFIER 
FACTS TO IMPRESS: 


' @ The Savage Amplifier was used recently for @ Amplifier vetworks 
echo-sounding to the bed of the deepest ocear 

throu everal 
Used by aircraft manufacturers as 


power for vibration tests 


a source 


for instrument alibration 
Used as variable frequency ; 


machine tools. 


trans- 
power source 


ng, transmitter modulation, etc 


@ This Amplifier may have a direct 


FEATURES 
NEGATIVE FEEDBACK OVER 3-STAGES 
NO ELECTROLYTIC CONDENSERS ARE USED 
ALL ee ACCESSIBLE FROM FRONT OF 


RA 
UNE ve * CONSTRUCTION ENSURES QUICK 
CCESS TO ALL WIRING 


appl Ask us for full details. 


| ee 
OUTPUT : 1,000 watts, AF 

DISTORTION : 0.6°, at 1,000 c's 
NOISE LEVEL : —70 48 
OUTPUT REGULATION : 
SENSITIVITY 


80. 08 48 
0.09 V at 600 ohms 


FREQUENCY CHARACTERISTHC 


uw & we 
FREQUENCY 


W. BRYAN SAVAGE LIMITED 


WESTMORELAND ROAD, LONDON, N.W.9 © COLINDALE 7131 7RAMS: DECIBEL, PHONE, LONDON 


“The Classic 


All goods advertised are normally available from stock. 


Service ” 


Come to Classic for 


We will ship to any part of the British Isles and abroad. 


AMPLIFIERS 
Leak T.!2 with 
Williamson soodsel ) 
Quad with Contro/ Unit 
Sound Sales A.Z 
Quad Ra Feede 
Leak Radio Feeder 
Chapman Radio Feeder 

PICKUPS AND PICKUP HEADS 
Acos GP.20 Std. Head 

Acos Heads, Std. or L.P 


AND Hi-Fi 


-ontro 


EQUIPMENT TAPE RECORDING EQUIPMENT 


Simon Simphonic Mode! 2B 
Sound Mirror, table 

Sound Mirror, Portable 
Bradmaster, Tape Desk 
Microphones, Acos, from 
Tapes, Scotch Boy, G.E.C..E.M.! 
Bradmatic Heads 6RP 
Bradmatic Heads SRP 
Bradmatic Recording Amp! 
Reflectograph Tape Desk 


VIEWMASTER COMPONENTS 
WB/200 S'V Chassis 

WB/1I0!1 Chassis Supports 

WB/102 T/B and P Chassis 

WB/103 Mains Transformer 

WB/I03A Auto Transfor 
WB/104 Smoothing Choke 
WB/105 Loudspeaker 
WB/300 Pre-Amplifier chass 


Unit e 


eaceoooco 


Reflectograph Rec. Amp! 

Bradmatic Plate Coils, each 

Bradmatic Oscillator Coils 

Bradmatic Mumeca! Scr. cans. each 
Bradmatic Guide Pillars, each 

Bradmatic Bias Rej. unit, each 

Bradmatic Set of Circuits, each 

Reslo Ribbon Microphone 

Tape Recording and Hi-Fi Equipment demor 
strated daily 


Collaro Pickup Arm 

Collaro crystal dua! purpo 
Collaro Magnetic Head 

Decca Pickup Arm 

Decca Magnetic Head 

Garrard Pickup Magnetic 

Leak Pickup ruby stylus 

Leak Pickup diamond stylus 
Connoisseur Super Lightweight 
MOTORS AND AUTO CHANGERS 


Connoisseur 2-speed 
Plessey Auto changer 
Collaro 3-sp. 8 record 
Collaro Single sp. SP 
Decca 3-speed motor 
Decca Deccalliar 

Trix Autograr 

Chancery attachment 
SPEAKERS AND UNITS 


Goodmans Audiom 60, !2in . & 

Goodmans Axiom 150, !2in 5 
Decca Corner 3 or 1S ohm a2i 0 
Acoustical Corner Ribbon a. 0 
Decca Hi-Fi Cabinet 410s 0 
Tannoy Ouo-Concert £27 10 


owt ounw= 
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TELEVISION 


Complete Set of Viewmaster Com- 
ponents 


HIRE-PURCHASE Terms Available 


eooceeooe 


Viewmaster Enthusiasts in al! Areas 
what you want in stock so 


we have 


* Take it from here 
by return of Post. Send for our Lists 


Cathode Ray tubes all types available 
for Viewmaster from stock Cabinets 


and Engraved Knobs 
Ltd. 


Valves 
Masks 


coocooeoc 


The Classic Electrical Co. 


352,364 Lower Addiscombe Road, Croydon, Surrey 


WB/106 Frame Transformer 
W8B/107 Line Transformer 

WB/108 Scanning Coils 

W/109/1 Focus Magnet 

WB/110 Width Contro 

WB/II!l Boost Choke 

WB/112 Tube Support !2in 

WEB Conversion kit 

Wearite Coils, H/M, K'SHTS, W/V 
TCC Condensers 

Morganite Resistors 

Morganite Variable Resistances 
Colvern Pes (Set 6) 

Westinghouse Rectifiers 36/EHT 100 
Westinghouse Rectifiers 14/A/86 
Westinghouse Rectifiers 14/0/36 
Westinghouse Rectifiers WX.3 
Westinghouse Rectifiers WX.6 
Westinghouse Rectifiers 36/EHT 45 
Westinghouse Rectifiers 36/EHT/SO 
TCC Condenser Type CP55QO 
TCC Condenser Type CPSSVO 
TCC Condenser Metal pack CP47N 
Wearite R.F. Choke 

Bulgin Parts (complete set) 

Belling Lee Conn. Unit and Fuses 


aanwwe-oCeneeotaun-uw 
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THE Hi-Fi TELEVISION SPECIALISTS" 


Telephone 


Addiscombe 6061/2 


SUSHHSHHSEHANOSHSOOHSCOHASSSSHHOHO™ 


LOUDSPEAKERS AND MICROPHONES 


for solving sound problems 


The VITAVOX range of microphones, loudspeakers 
and reproducers is sufficiently wide in its scope to 
meet all practical requirements in the field of sound 
reproduction. Thus the solution to your sound 
problem is primarily the selection of the mght 
Vitavox model to meet your specific needs and the 
manufacturers will be pleased to assist you by 
sending full details of Vitavox products on request 


Specify VITAVOX 


TAVOX LIMITED, WESTMORELAND ROAD, 
LONDON, N.W.9 
Telept . COLindale 8671-3 


'APPALALAS 


INP ASS SS ES 


the AC power you require SENSITIVE PANEL 
from your DC supply MOUNTING METERS 


‘D-C-/A-C: CONVERTER = = 


Gramophone from £8 16 Op 9° to to 


® Radio-grams and SOA SOA 
Autochange Radio-grams (Prices on application.) 


(inc. 3-speed motors) . 
$.50 type microammeters are stocked by M.R. 


* Radios Supplies Ltd. at New Oxford Street, W.C.I 


®@ Televisi 
hon ana 086 we All sizes available with MIRROR SCALE 
oe Ist Grade pies 
Output 230V_ $0 . 
r we OU rom the manufacturers 
OAD, HIGH ST. FELTHAM, MIDDX BRITISH PHYSICAD| EABORATORIES 
el.: FELtham 4242 
: HOUSEBOAT WORKS | |RADLETT HERTS 


NWS, Tel: GULliver 5165 
EO a a ae Telephone RADLETT 5614-5-6 


May, 


195? 


EXACT 
EFFORTLESS 
TUNING 


Ihe S.L.8 Spin wheel drive gives easy 
control through a ratio 24-1. Fitted 
with constant velocity coupling, it 
eliminates strain on the Condenser, 
providing mechanical and electrical 
isolation from vibration and noise. 


Complete.with 3-band glass scale in. 
<4tin. Printed short, medium and 
long wavebands with station names. 
Scale Supplied with 
florentine bronze escutcheon. 

PRICE 27/6. 


length /7in. 


S.L.5, 
vernier 


similar but fitted with reverse 
drive, gives ratios of 18-] 

search and 50-1 reverse vernier. 

PRICE 26/6. 


Replacement Scales calibrated to Copenhagen 
Plan now available for : 
2/3 retail 


Airplane Drive Full Vision Drive 2/9 retail 


Squareplane Drive 2.6 reta S.L.8 ot S.L.5 Drive 4/6 retail 


PRECISION COMPONENTS 8 


far 


SZ 
JACKSON 


BROS. (LONDON) 
KINGSWAY WADDON 


Telephone. Croydon 275. 
Telegrams: Waifilco, Souphone, London 


LIMITED 
SURREY 


ean 
=—_———- 
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The XFY32 
the output valves in a 
new series of very small, 
flat subminiatures of 
beam tetrode construc- 
tion, 


The maximum cross- 
section is only 8 mm. 
x 6 mm. and the 
nominal filament 
current is 124 mA. 


s one of 


These features, in con- 
unction with the high 
efficiency of the XFY32 
permit still greater 
saving in space whilst 
maintaining exception- 
ally fine performance. 


TYPICAL OPERATION 


Filament Voltage 1.25 
Filament Current 12.5 
H.T. Voltage 16.25 22.5 
Control Grid Voltage Oo -I5 


Power Output. 11 2.7 


\VA 0 


THE SCIENTIFIC 
VAL 


1.25 
12.5 


BRITISH MADE 


GREENHILL CRESCENT, 


HARROW-ON-THE-HILL, MIDDLESEX 


Telephone: HARrow 2655 
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Recognised as the Most Reliable Vaiveholders 
Sub-Miniature Valveholders 


ee 
—* aw 
. 


SM5 U. Panel Mounting 
SMS US. Chassis Mounting 
SM8 U. Panel Mounting 
SM8 UA. Chassis Mounting 


BSA TYPES 


B8D TYPES 


Ww K MIDDLESEX KIN. 2240 
TORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


CITY SALE 
& EXCHANGE Ltd. 


Offer the following from stock :- 


AMPLIFIERS. Leak TL 12, with RC PA U pre amp., 
£37 16-. Acoustical Q.U.A.D., €35. Rogers Junior 
de Luxe, £25 10-. Rogers Baby de Luxe, £1710-. 
Decca P.A.V!, £265-. 3-watt model, in transportable 
walnut case, complete speaker, volume and tone 
control, £12 196. Amplifier only, £7 15.-. 


SPEAKERS. Decca Corner horn in walnut or 
mahogany, €2110-. Richard Allan ‘* Prestige,’ 
£14 19 6. Rogers bass reflex with Axiom, 150 £27 10 -. 
Chassis only Goodmans Axiom 150, £1056. 
Wharfedale WI2'CS, £95-. Goodmans Audiom 60, 
£8126. Wharfedale WIO CS, £95-. Wharfedale 
10in. Golden, £5 15-. [0in. bronze, 69/6. W.B. 
SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s on aan Was tee 
Price £7 .10.0 RECORD PLAYERS. Decca 347M or C., 3 speeds, 
oSinhiitee amd eee aoe portable case, 19 gns. Ditto, 348/M. or C., walnut 
: case (matched to Decca Corner speaker), 21 gns. 
Connoisseur 2-speed motor, £22/18/8. B.S.R. GU4M, 
complete with Decca XMS Pick-up and 2 heads, 
£13,196. Collaro 3-speed autochange gram units 
from £15 10 6, with | head 


H.P. terms if required. One-third deposit and the 
EERO eT we her balance plus 10 per cent. in 12 monthly instalments. 


e h, are some of 


a 


HOMELAS MESTRUMENTS LTD. 93-94 FLEET STREET 


565 LONDON, E.C.4 (Ludgate Circus) Phone : Central 939! 


Your present apparatus taken in part exchange. 


Telephone = LE 
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Three heads 
are better 
than one! 


Attedhddde 


For Standard and Microgroove Recordings 


with 1” radius sapph for micro bextren \ it needle 
groove recordings only owing reduction in downward 
Spot with 25” radius sapphire for modern pressure tO 10 12 grams tor 


standard recordings 
standard recordings roove recordings 
w Spot with 03° radius sapphire for olde: 


- Prices ith one head {4 1 plus {1 19 
standard recordings 


Purchase Tax Extra heads each {2 1 plus 
' , 1 ) S . . . 
hese pickup heads ‘are fitted with an easily {1 8 Purchase: Tax ©pare armature system 
} shire 1 ncl . 
replaceable armature system complete with a semi- with sapphire 14/8 including tax, 
permanent sapphire Armature mass 20 mg. Licensed under | I 


PEP 


2 CONNOISSEUT. product 


(je 


Tel. : HALIFAX 69169. 
Manufactured by A.R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane. Brighouse, Yorks. 


SsmorQ "3 


Miniature in size, yet mighty in performance, OSMOR “Q”™ Range Coils are superbly 
selective and sensitive! Yow get the best in service and dependability out of OSMOR 
Coils because th» best of everything goes into them—the best of technical skill and experience 
and the best of materials. Remember, no other coils can boast the OSMOR features :— 
* Only lin. high *&Variable iron dust cores #xLow loss Polystyrene formers 
*%Packed in damp-proof containers Fitted tags for easy connection 
*%Supplied with full data 

You can't go wrong with OSMOR ** Q"’ COILS, the water-tight gucrantee is your positive assurance 
of satisfaction 


MATCHED COMPONENTS. Various types of OSMOR | COILPACKS. A ful! range is available for Superhet and T.R.F. Mains or 


: . Battery. Size only Igin. high x 3gia. wide x 2zin. ideal for reliable con- 
Dials, Chassis, |.F.’s, Speakers, Transformers, etc., etc., to struction of new sets, also for conversion of the 2! RECEIVER, TR.1196, 
match our co'ls and coilpacks are all listed. Send Sd. (stamps) TYPE 18, WARTIME UTILITY and other types. Aligned and tested with ful 


or PREE CIRCUITS and full lists of coils, coilpacks and radio circuits, ete. Fully descriptive leaflets avaiable 


WARNING ! Avoid inferior imitations. Genuine OSMOR Coil- 
packs are sold only under the name OSMOR 


OSMOR RADIO PRODUCTS LTD. crovoon surrey. Tei: oroydon S148’, 


components (Trade supplied) 
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CONTROL 


The manufacture of resistors is not like “shelling peas” 


The 


reverse ts true. Specialists alone fully appreciate the diverse problems 


A standard Service-type vitreous-enamelled resistor, for example, 


is completed after twenty separate operations, each of which calls 


for close control to ensure maximum reliability an 


field. The microscope (x 100) is constantly used 


1 stability in the 
to examine the 


standard of these individual operations and is evidence of our insist 


ence that 100 


Resistors 


efficiency is maintained throughout produ 
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Service Departments 


BRG INDUSTRIAL CORPORATION LTD 
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» greatest Electronic Group in the 


ONCE A YEAR a mber 
are awarded for a year ¢ Electronic 
Engineering With this Scholarship and grants, 
Students be self-supporting while 
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d welfare r main considerations 


of E.M.|. Scholarships 
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Next Course commences in London on October / 4th. 
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Depending upon the duty of a 
resistor, special protective coatings 


are available 


VITREOUS CEMENT 
SILICONE - LACQUER 

Full information on the applica- 
tion of ERG Wire Wound Resistors 
is to be obtained from our London 
Sales Office: 1o Portman Square, 
London, W.1 (Welbeck 8114). 
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UNIVERSAL MAINS 
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ALL- WAVE. TABLE MODEL 
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115 - 
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ROCKMAN SOLDERING IRON 


o> 
200-250¥ - 
VIBRATORS 
2-volt Type R7es. 
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Mater, Type 650, ¢ 


pin American 


malay, Type G629C. 12-volt 
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New Nite Accumulators. 


sh Size 4p tf 
Flat) 66. P.& | » 
Ex-R.A.F. Combined Mov- 
ing Coit a o-a0 
Ammeter, 
WwW ‘. 


Moving Co! a 
13 


“ GR. Tubes, Type verer. 


for T/\ . me nuse 
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156, | 
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Volume Controls, 


. 
GOOD USED or 


NEW EQUIPMENT 
° 
ARS8s D.B. 


METERS and all 
kinds of TEST GEAR 


‘SCOPES 


CONVERTERS, etc. 


ELECTRO-MAGNETIC COUNTERS 
FRESH CONSIGNMENT — ARRIVED 


a yr de ¥, 000 . 
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GOODSELL ‘SOUND 


WILLIAMSON AMPLIFIER - - TYPE GW.12 

to Gocdsell’s full quality specification: — 

% 12 watts output at 0.1% distortion. 

% Paper Condensers on H.T. supply line. 

% Double Power Supply. 

% Impregnated grid coupling condensers. 
PRICE £29-0-0 


SERIES S.P.  ‘PRE-SELECTIVE’ TUNER UNITS 
with or without R.F. stage, panel illustrated. 


W% VARIABLE SELECTIVITY % 3 STATION CONTROL 
PRICE from £10 - 10-0 plus tax 


WIDE RANGE 4 STAGE CONTROL UNIT WITH OR 
WITHOUT PRE-AMPLIFIER FROM £7 - 10 - 0 


OTHER AMPLIFIERS FROM £15- 15-0 UPWARDS 


MILNES 
enter the high fidelity L.S. field with their TRUPRO- 
DUCERS. New and sensational features include :- 
% Hexagonal speech coil used on anew claw principle. 
% Speech coil 4 the normal weight. 
%* No spider, as such, suspension and centring by 
six glass cords. 

%*% Flux density 17,000 lines per sq. cm. 
* Frequency response from 25 to 16,000 c.p.s. 

PRICE 12” UNITS €15- 15-0 

10° UNITS £14- 14-0 

Al Enquir es 
B.K. PARTNERS LID., 229 REGENT ST., 
LONDON, W.1. Telephone REGENT 1267 


WE ARE APPOINTING AGENTS THROUGHOUT 
GT. BRITAIN AND WELCOME TRADE ENQUIRIES 


DISTRIBUTORS FOR GOODSELL SOUND & MILNES TRUPRODUCER 


Wiretess Wort 


May, 1952 


They are the most Reliable 


M 


@[WESTINGHOUSE|@ 


VVESTALITE 
METAL RECTIFIERS 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N,1. 
: 


BAKERS 


oman RADY © cman 


PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 


NEW “HIGH FLUX” 1952 MODELS 


HIGH FIDELITY 


SPEAKERS 


The World Famous 
12° Triple Cone 


12° Single Cone 
Model 


18 “ Duplex” 


SPEAKERS, TUNERS. 

gg AMPLIFIERS & RECORD PLAYERS 

& . 
g BAKERS SELHURST’ RADIO 
m Quitable House, Dingwall Road, Croydon 


hone CROydon 22712 


Unsurpassed for 
QUALITY 
REPRODUCTION 


$3 6.Brown 
_ 


TYPE 
MOVING COIL 
HEADPHONES 


e 
mcaitoring ‘Dx wor ct, ‘te 

D.C. Resistance << chm 
Lapedance hm. a 
000 o's 


Pull details ibe =wide 
Headphones for specine 
Hie ¥ A 


8.6 Brown 11d. 


SHAKESPEARE ST, > WATE ». HERTS 
| > ne. Watfor 4 
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cables 


In certain applications of small flexible cables it has been 
found that the cable itself is the source of minute parasitic 
voltages, generated chiefly when the cable is flexed, vibrated 


onic 


or knocked. This is important in the case of leads carrying very 
small signals, of the order of say, 10°'° amps. 


Telcon offers a new range of cables having a the same time reduce these troublesome parasitic 
Telcothene insulant provided with a low-resistive voltages to a level lower by 20-50 db, compared with 
covering adhering to the cable core immediately normal polythene cables 

under the braid. With this construction it has The following standard cables incorporating this 
proved possible to utilise the extremely good electri- fefinement are availabl K.16.GM, PT.1.GM, 
cal and mechanical properties of Telcothene and at PT.11.GM Further particulars on application 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD */ 


Head Office: 22 OLD BROAD STREET, LONDON, E.C.2. Telephone: LONdon Wall 7104 
Enquiries to TELCON WORKS, GREENWICH, S.E.10. Telephone GREenwich 329! 


SELECTIVE TRANSMISSION MEASURING SET 


B.C.C. introduce another outstanding success in their development of Measuring Instruments. 


This instrument is a direct reading, selective, gain 
and loss measuring set to be used with an 
external signal generator. 


Four terminal networks, active and passive, 
balanced or unbalanced, can be measured. 
Facilities are provided for use as a high impedance 
Selective Detector Amplifier. 


Frequency Coverage: | —68 Kcs in 4 
ranges. 

Range of Measurements : Gain 0-50 db. 

Loss 0-80 db. 

Accuracy : 0.5 db. 

impedance range : 75, 150 and 600 ohms., 
balanced or unbalanced. 

Det.-Amp Sensitivity : 10-12 ,V. 

Power Supplies : |00-150-200-250v. 50 c's. 


Based on Signals Research and Development 
Establishment design. 


Manufactured for Ministry of Supply and G.P.O, 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
31 GORDON AVENUE, STANMORE, MIDDX. SA,YSOVKE 2206 amore 


May, 1952 


» Soler 


now. Safespex gives complete protection, 
with absolute clarity, against all forms of 
flying particles, and are light and unsplinterable, 


subjecting the wearer to the USE | 


iSton’ | Master Trimmer | these Y/) 
Kit ENGINEERS 


sic the nationally “~~ 
sed OU screen , 
ngs colour to your customer's Indispensable to 


an established success! Dealers are , the service 

valuable additional profit \ | engineer for 
lor Vision screens carry a full Be! rimming” —~ 
retailers discount. Easy to sell, easy to fit, these radio, television and 
screens are bringin ncreasing delight to viewers electronic apparatus. 
everywhere. Thousands already in daily use. Order Contains :— | End Trimmer; | 
your supplies now specify Color Vision, the Trimmer; | Yaxley Switch Contact 
yriginal and the Adjuster; | Low Capacity Trimmer; | 
Screwdriver ; | Set of Feeler Gauges ; | 
Set of six Box Spanners from | to 8 B.A.; 
| Set of four Spanners from 0 to 8 B.A. 


SéLC 
this 
NATIONALLY 
ADVERTISED | 


succes? 


ae —— 


Protect your TV service engincers 
from the hazards of a cathod 

ray tube explosion by 
purchasing a pair of 

Safespex goggles 


num of discomfort 


aler j 


nat r vis nia 


t forget ¢ 


ndd 
and cor 


Send your order to 


J.&5. NEWMAN LID: Sox's oe em: 


Used by service engineers everywhere. 
Export enquiries invited. 


URGENTLY = 
= REQUIRED — 


THE FOLLOWING EQUIPMENT 
IN ANY CONDITION :— 


Sound 


throughout 


FREQUENCY METERS Type BC.22!, BC.221AK, 
TS.174 U, TS.175, TS.69,AP. Also LR2 (Naval Version) 
by General Radio Co., and other types. 


Richard lan 


BAFFLETTE HOUSE 


Richard Allan 
RECORD PLAYERS 
3-speed Auto change 
and many other types 


“PRESTIGE "’ 
loudspeaker which 


extension 


employs a 
hand-built 10° 


special 
chassis 

Retailer or 

write to Dept. WDZ 


From your 


RADIO 
Limited 


BATLEY YORKSHIRE 


AMERICAN TEST SETS Type TS.I3AP, TS.12AP, 
TS.34AP, TS.47AP, TS.10, TS.16APN, TS.33, TS.35, 
TS.36, TS.45, TS.59, TS.110, TS.118 and others. 


RECEIVERS Type APRI, APR4 and APRS also Tuning 
Units types TNI6/APR4, TNI7 APR4, TNI8/APR4 and 


others 


QUARTZ CRYSTALS | 
R.C.A. (or 
based 
ALSO :—IMPEDANCE OR UNIVERSAL 
BRIDGES, OSCILLOSCOPES, 'Q” METERS, 
VARIACS, OUTPUT METERS, ETC. 


MC Model 
alternatives) also | 


135R_ by 
MC Crystals octa 


Please write, call or phone, 
condition, etc. 


ELM ELECTRIC CO., 
175, UXBRIDGE RD., HANWELL, W.7 


EALing 0779 


giving price, 


WirReELess Wor. 


MAINS 
TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200 250 v 
HSMé3 Output 250-0-250 v. 60 ma., 
18 - 
60 m a., 6.3 v. at 3 amps 


4v.at4amps..4v at 2 amps 


HS30. 300-0-300v 80 ma 
HS7S. 275-0-275 v. 100 m 
300-0-300 v. 100 m/a. HIS3X. 350-0-350 v. 100 m 
Fully Shrouded 
Output 250-0-250 v. 60 m’a., 6.3 v. at 


FS3. 350-0-350 v. BO mia 
. ma. STS. 275-0-275 v. 100 ma 
300-0-300 v. 100 ma. FS3X. 350-0-350 v. 100 m 
have 6.3-4-0 v. at 4 amps... 5-4-0 v. at 2 amps 
t 425-0-425 v. 200 ma..6.3 v. 4 amps., C.T. 6.3 v 
Fully shrouded 
250 ma.6.3v. 2amps..C. T. 63 ¥ 
‘ Sv.3amps. Fully shrouded 
Yutput, 300-0-300 v. 80 m a. 6.3 v.7 amps... 5 v. 2 amps 
d. Flying leads 
utput, 350-0-350 v. 250 m a..6.3v.6amps..4v.8 amps 
0 Fully shrouded 
60 ma. 63 v. 6 amps... 63 v 


s 


425-0-425 v ’ 6.3 v¥. 6 amps..63 ¥ 
3 amps Fully shrouded 
250-0-250 v. 100 ma... 6.3 v. 6 amps.. CT. Sv 
or receiver RI35S. Half shrouded 
tput, 350-0-350 v. 150 ma..6.3 v. Jamps.,C.T. 5 v 
Half shrouded 
250-0-250 v. 100 ma... 6.3 v. 6 amps.. CT. 5 v 
y shrouded 
350-0-350 v. 120 ma..6.3 v.2amps.,C.T 6.3 ¥ 
Jamps. Fully shrouded 
50-0-250 v. 80 ma., 6.3 v. at 6 amps.. 5 v. at 
ps. Fully shrouded 
Output 230 v. at 30 m/a., 6.3 v. at 1.5.2 amps 
350-0-350 v. 150m a..6.3 v.4amps..5v.3 amps 
Dutput, 350-0-350 v. ac 150 ma., 6.3 v. at 2 amps., 
T.,6.3 v. at 2amps.,C.7.Sv.ac3 amps. Fully shrouded 
The above have inputs of 200 250 v 


FILAMENT TRANSFORMERS 
4v.2amps. F6. Output, 6.3 v. 2 amps 9- 
I2v.atlamp..9-. FOX. Output,6.3v.0 Jamps 6- 
12.6 v. tapped 6.3 v. at 3 amps 166 
24 v. tapped 12 v. at 3 amps. 26- 
24 framed with Flying Leads 
utput, 0-2-4-5-6.3 v. ac 2 amps i- 
stput, 0-2-4-5-6.3 v. at 4 amps 209 
6 and F29 clamped with Flying Leads 
Jutput 6.3 v. at 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
Samps.or !0 v. at 5 amps 79 
Fé 4. Output, four at 6.3 v. tapped at 5 v. at 5S amps. per winding 
giving by suitable series and parallei connections 24 v.at Samps 
20 v. at 5S amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
Oamps., 10 v. at 10 amps., 6.3 v. at 20 amps.,Sv.at2Oamps. S7- 
FS and Fé. 4 framed with Flying Leads 
FUI2. Output 0-4-6.3 v. 3 amps.FU24. Output 0-12-24v. lamp. 196 
The above have inputs of 200/250 v 
OUTPUT TRANSFORMERS 
MOPI. Ratios, 26, 46, 56, 66, 90, 120-1 50 ma. max. current 
T. for Q.P.P. Class B, etc Secondary 2)}40hms. Top pane 
and clamped, each 
OPi. Midget Power Pentode, ratios 30, 60, 90-1, 40 ma 
Secondary 2/3 ohms, each R 
OP2. Midget Pentode, ratios 45-1, Secondary 23 ohms, 40 ma 
per doz ° 
OPI0 01S watts output. 20 ratios on Fulland Halfprimary 19,9 
OP30 30 watts output, 20 ratios on Full and Half primary 236 
Williamson's O.P. Transformer to Author's specification. £4/13/6 
Chokes for Williamson's Amplifier. 30H. at 20 ma 
10H. at 150 mia 
Choke C4. 60m a., approx. 8H., 350 ohms 
Choke CS. 40 m/a., approx. 5H., 350 ohms 
Choke Cé. 50 m/a., 50 H., 1,500 ohms ‘ 
C8. 360 Micro henriesclamped, § 3. C7. 90 m/a. 180 ohms, clamped 
Belling-Lee Co-Axial Plugs. Type 642/F., each ... 
Belling-Lee Co-Axial Sockets. Type 604/S, each 
Quotations, etc.—stamped addressed envelope please 
C.W.O. (add 1/3 in € for carriage), al! orders over £2 carriage paid 


Trade and also Export enquiries invited 


H. ASHWORTH. (Dept. WW) 
676. Gt. Horton Road. Bradford. Yorks 
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We can help you. too, to increase 
ind improv produ tion. Let us have detail: 
of yout probl m—we will gladly place out 


experiene al your ad pas al 
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F. C. Robinson & Partners Ltd., 
287 Deansgate, Manchester, 3 
(Tel. : DEA 660!) 


DESIGNERS USE THEM... 

DEALERS CHOOSE THEM... 
Because the CUSTOMER 
Chants the fest./ 


ROLA CEL ES TION LTD. 


FERRY WORK oe ROAL THAMES DITTON, SURREY 
Reiter! 3402-6) 
Wholesale a 
TRUVOX “LrD., 
inds. Wembley Wembley 1212 


NOW AVAILABLE 
from STOCK! 


BSR 


GU4A 


3-Speed 


RADIOGRAM UNIT 


Speed change from 33 to 45 and 78 r.p.m. by 
ROTACAM Switch. 


] COILS and LF. TRANSFORMERS Henn. % AUTO-STOP % FLOATING SUSPENSION 
q : Suitable for 50 c/s. A.C. mains. 100-250 v. Size 12}’ 


\ fay ‘he 73 x 102" x 3” above x 24” below 
en é \ ie 2 % WITH ACOS GP2S % WITH DECCA XMS 
* J { Turnover Pick-up Pick-up and TWO Heads 


a, 


ELECTRO a amas €9 19.11 PREE £13 .18.6 


SEASIDE RO., ST sonn. ON-SEA IN U.K! 
hone dastings 47 


Complete catalogue 
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of this equipment 
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TODAY. We will 
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AMPLIFIERS “NEW” CLIFTON TAPE 
DESK. 


NT ONE 
er 


Teeer U 

Taner ( 

SPEAKERS 
arge stock of 
GOODMANS, 


We always carry a 
WHARFEDALE 
but the magnet supply position has in the r 
delayed deliveries 
any particular speaker will 

MICROPHONES 


Speakers—BARKER, 
W.8. DUPLEX etc., 


An enquiry regarding our stock of 
be dealt with immediately 


We are pleased to announce the first 
arrivals of che NEW CLIFTON Tape Desk 
complete with three motors Record 
Playback and Erase heads. Large heavy 
flywhee! eliminating “ wow ““—3 speeds 
47 and !Sin. per second. PRICE €25 


eight rar ges 


Extra co 


pacitances Covers 
15 to 300 Mcs in 
=: gns. with one coil 


eersck ni | RECORDING—MAGNETIC TAPE 


We have a complete stock of al! parts 
including Tape, Spare spools, High and 
low impedance heads (inci. half-track) 
4 § Motors, etc. Special list on application 
25 3d. post free 
8 


5 GRAMOPHONE MOTORS 
5 | CONNOISSEUR, COLLARO, PLESSEY, 
6 DECCA. Two and Three Speed for Single 


£ 
£ 
£ 
£ 


WILLIAMSON 


AMPLIFIER 


ALL COMPONENTS 
RESISTORS 


WODEN 
UTPUT 
CHOKES 


AND 
PARTRIDGE 


INCLUDING FRECISION 
CAPACITORS AND 
AND VARLEY 
MAINS TRANSFORMERS 
EXACTLY AS ‘SPECIFIED 


record operation and record changers ir LIST ON APPLICATION 


stock 


List on application 


THE “LINCOLN” 
OSCILLATOR UNIT 


A complete Oscillator unit giving high or 
ow impedance output at about 45 Kes. 
tilising the “LINCOLN ” Oscillator 
Coil. Virtually free from harmonics and 
radiation Complete with 6BW6 valve 
(Noval 6V6) and requiring only an HT 
supply of 250 v. at 30 mA. and L.T. supply 
of 63 v¥ O45A PRICE €2.10.0, 


e 


=| 


“LINCOLN” 
SPOOL ADAPTORS 
B/O Each. Post 34 


THE 


* LINCOLN *’ 


OSCILLATOR COIL 


packing 6d 


Completely enclosed in 

Neosid former en 
suring minimum external 
field Unusually good 
wave'orm with maximum 
amplitude at 45 ke's 
Numbered tag pane! 
connections and one- 
hole fixing. Overal! size 
only. PRICE 12/6. Post, 


ad 


— 
ee —_ See pene 
ws ?. 
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( VA MASTERPIECE 


She Penutitch atl changer 


rpiece in design and technical excellence—-a three-speed 
record changer designed to play 12°, 10° and the 
increasingly popular 7° records imtermixed in any order The 
Monarc! ombines ease and simplicity of operation with the 
high standard of reproduction and performance demanded by thx 
I inating lstener 
Note these 7 star featur 
cts and plays 7°, 10° « 2" records, inter 
or 78 r.p.m. Capacity records 
ically returned to rest position and motor 
last record 
dual stylus crystal t as extended 
to 10,000 ¢ p.s Self I for th 
es with the Turnover juency at the 


mpact design makes it an ideal unit for the 
mbination console 
sign guarantees long life and trouble-free 


i finish that will harmonize with any 
00 250 volts, 50 cycles A.C Models 


¢ for 60 cycles A.C 


SIRMINGHAM SOUND REPRODUCERS LIMITED 
Old Hill, Staffs Tel: Cradley Heath 6212/3 
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Editor H. F. SMITH 


In This Issue 


EDITORIAL COMMENT 
CENTIMETRE-WAVE TELEVISION RELAY 


HIGH-QUALITY AMPLIFIER MODIFICATIONS. By D.T.N. 


Williamson 


REDESIGNED GOVERNMENT HEARING AID 


WHAT IS A RECORDING CHARACTERISTIC ? 
DEVELOPMENTS IN COMPONENTS 

PHYSICAL SOCIETY’S EXHIBITION 

LETTERS TO THE EDITOR 

WINDS IN THE IONOSPHERE .. 

WORLD OF WIRELESS . 
COMPONENT COLOUR CODING. By D. F. Urquhart 
ECHO FISHING 

EXPERIMENTER’S R.F. BRIDGE. By H. V. Sims 
NOISE. By “ Cathode Ray ” 

* SINGLE-ENDED ” PUSH-PULL AMPLIFIER 

F.M. RECEIVER MODIFICATION. By J. G. Spencer 
UNDERWATER TELEVISION 
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LIMITING VALUES (Design centre ratings) 
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Veg and Is (average value 
een) must not exceed 6W 
means that the receiver should be 
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VALVES AND THEIR APPLICATIONS 


Mullard 
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Cathode Ray Tubes 


for Television 


SECOND ANODE VOLTAGE LIMITS 


iNy positive ik ormed by collision between the beam 

electror and the small number of gas molecules, which 

exist in the tube, however well it has been pumped 

ese positive ions are thus attracted to the screen and 
se local gas burn 

secondary effect excessive E.H.T potential 1s cold 

points on the low potential 

this emission is small—a matter of 

a few microamperes only—it is not grid-controlled, and 

therefore produces a spurious light output from the whole 

hus reducing picture contrast in a way which 

lied by adjusting the contrast control 
pecified for the second anode potential 
which the spot size is still sufficiently 


» resolution, and the power dissipated 


sion tron 


electrodes Althougt 


to produce a reasonably 


M W 36-22 
Picture tube with 14-inch diagonal rectangular 
screen 
HEATER Indirectly heated 
This tube is suitable for series or parallel operation 
. 6.3 Vv 
| 0.3 A 
TYPICAL OPERATING: CONDITIONS 
Vv. 10 
250 
-33 to -72 
ising ampere-turns (approx.) 1,000 
LIMITING VALUES (Design centre ratings) 
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V, for cut-off 
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(heater negative) 
ax. (heater negative) 


ng-up period not exceeding 45 secs 
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Standardisation of Components 


E do not propose to discuss the circum- 

stances in which standardization can be 

regarded as being good or bad, but rather 
to consider a mild case of indifference. 

It would seem that with notable exceptions the 
radio industry as a whole is not making anything 
like the use it might of the new series of component 
specifications issued by the Radio Industries Council 
since the war. One suggested explanation is that 
junior designers and draughtsmen, who presumably 
do all the work, have not seen or may not even have 
heard of them. If this is so we urge them to apply 
at once to their seniors or direct to the R.I.C., which- 
ever may be the more discreet or convenient. 

But is this the real reason? What are the root 
causes of success or failure in standardization? First 
and last, universal acceptance; and (in between) time, 
money and technical merit—probably in that order. 

The element of time operates in a number of ways. 
Before the war many people thought that technical 
development in component design was becoming 
asymptotic, yet within a decade we have seen three 
major changes in components standards; first, the 
abandonment of pre-war civilian standards for the 
wartime I.S.C.T.C. specifications and now modified 
R.LC. specifications drafted with an eye to the all- 
important export as well as the home market. Thus 
political and national-economic as well as technical 
factors can set a period to the useful life of a speci- 
fication, and speed is the essence of the contract if 
sufficient quantities are to be made to justify stan- 
dardization before circumstances change. There is 
truth in the cynical saying that standardization is the 
stepping stone from chaos to obsolescence. 

The most effective weapon for breaking down 
prejudice against standardized components is price, 
and the quantities made must be sufficient for the 
argument of money to be irrefutable. Your junior 
(or senior) designer will then have to produce 
evidence of a spectacular improvement of per- 
formance before he will get the approval of the cost- 
ing and sales departments for a non-standard part. 
But how to ensure the quantities that will fix the 
irresistibly attractive price? It is unfair to ask the 
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component manufacturer to shoulder the capital risk 
of a long production run without orders, and it is 
up to the customers, who also stand to gain, to take 
the much less hazardous step of ordering to standard 
specification wherever possible, even if it hurts their 
individual pride a little to do so. After all, the 
performance requirements have been laid down not 
only by component manufacturers but by competent 
representatives of the customers themselves, and 
such technical compromises as have been made are 
in the interest of wider acceptance of the standard. 
They are expressions of need rather than imagin- 
ative conceptions of what an ideal component should 
be, and the manufacturers already have components 
to meet them tooled ready for quantity production. 

If there were more overlapping between the R.I.C. 
and R.C.S.C. specifications, one might hope that the 
rearmament programme would provide the pump 
priming necessary to start the economic processes of 
price reduction, but it seems likely that for com- 
mercial equipment even the lowest Services stan- 
dards will be unnecessarily high, except, perhaps, 
for marine or extreme tropical conditions. If the 
industry wants to derive the full economic advan- 
tages of standardization it must find within itself the 
concerted drive necessary to implement the R.I.C. 
specifications. First, equipment manufacturers 
should agree among themselves to specify a minimum 
number of preferred standard types and then ask 
the component manufacturers to respond with a 
sufficiently attractive reduction in price for these 
standardized items. 

In the meantime design staffs should be 
encouraged to familiarize themselves with the con- 
tents of R.I.C. specifications, which represent the 
pooling of considerable knowledge and experience of 
the desirable and realizable properties of good com- 
ponents. Putting their value no higher than this, 
they will have justified the time and thought which 
have gone to their compilation if they mark out a 
safe track for the tenderfoot designer, and help him 
to avoid the pitfalls which await the unwary in the 
overgrown jungle of commercial catalogues and sales 
literature. 
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entimetre-Wave 
Television Relay 


Two-Way Radio Link Between 


Manchester and Kirk O’Shotts 


Cr Ree owe. 


ISION programmes for the new Scottish tele- 
vision station at Kirk O’Shotts are transmitted 
over the last 250 miles of their journey, from 
Manchester onwards, by a radio relay system. This 
is the latest section to be added to the national relay 
network that is being built by the Post Office to link 
up all B.B.C. television transmitters and _ studio 
centres; it has been designed and constructed to meet 
the Post Office technical requirements by Standard 
relephones & Cables, Ltd. The rest of the network 
at present consists of coaxial cable links: one from 
London to Birmingham, with a radio relay as an 
Repeater station at Blackcastle Hill, near Dunbar. The alternative link, another from Birmingham to Man- 
200-ft steel tower is the highest one along the whole route chester, and a third, still in the process of construction, 
and was made necessary by the high ground to be spanned from London to the new transmitter at Wenvoe near 
by the beam transmission southwards. Cardiff. 
A radio system has been used for the Manchester- 
Kirk O’Shotts link partly because the terrain is more 
suited to a radio system than a coaxial cable and partly 
because at the time of planning the link the Post Office 
had no other telecommunication requirements in view 
over this route and it would not have been worth while 
laying a single-tube coaxial cable for television alone. 
In addition to the two terminal stations at Manchester 
ind Kirk O’Shotts, there are seven intermediate 
repeater stations spaced out at about 30-mile intervals 
up the east side of the Pennine Chain. This particular 
route was chosen so that it would pass fairly close to 
Newcastle, to permit a “tapping” to be made for the 
proposed new transmitter in that area, and close to 
Leeds and Edinburgh to enable programmes to be 
injected into the system from these towns. It will be 
possible, in fact, to inject local programmes at all the 
even repeater stations 
The relay is a two-way system with two uni-direc- 
tional channels working side by side, so programmes 
in be sent in both directions at once It uses two 
carrier frequencies, both in in region of 4,000Mc/s 
7.5cm wavelength) and a change from one to the 
other is made at each repeater station, the arrangement 
being such that in each section the “coming” and 
“going” channels working side by side are on dif- 
ferent frequenci The transmissions are beamed 
long optical paths between paraboloid acrials; these 
Remote control desk ot Kir Shores. This controls th ire mounted on masts and are connected to the radio 
complete chain peater equipment along the incoming quipment on the ground by waveguides. The para- 
signal channel and st the condition of equipment at al boloids are 10ft in diameter and are fed by waveguide 
the repeater statior horns; they have a gain of about 40db relative to a 
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FREQUENCY F 


TRAVELLING 


CHANGER AMPLIFIER 


CRYSTAL 
CONTROLLED 
OSCILLATOR 


COMPARATOR 


half-wave dipole and give an angular beam width of 
+14° to the half-power points. . 
At the terminal stations the carrier frequency is 
generated by a reflex klystron, and this is frequency 
modulated by the incoming vision signal (of 3Mc/s 
bandwith), giving a maximum carrier deviation of 
3Mc/s. The output of the klystron is then fed by 


waveguides to a travelling-wave amplifier, which gives 
a gain of about 17db and delivers approximately 
l watt of rf. power to the transmitting aerial. The 
carrier frequency is kept constant by an automatic fre- 
quency control system which works by comparing the 
klystron frequency with a reference frequency from a 


local crystal-controlled oscillator. 

On arrival at a repeater station (see block diagram 
the f.m. signal goes to a crystal frequency changer, 
where it is mixed with the output of a local coaxial- 
line oscillator to produce an if. centred on 60Mc/s. 
his goes through an if. amplifier fitted with a.g.c. 
and on to another crystal frequency changer for con- 
version back to a centimetre-wave signal. Here the 
local oscillator is arranged to work at such a frequency 
that one of the products of mixing is 37Mc/s above or 
below that of the incoming signal to the repeater. 
This product is selected by a filter, amplified by a 
travelling-wave amplifier to a power of 1 watt and 
passed to the transmitting aerial. Thus the trans- 
mitted signal is on a carrier frequency 37Mc/s 
removed from that of the received signal—whether it 
is 37Mc/s above or 37Mc/s below depends on the 


Below The S.T.C. travelling-wave amplifier used in the 
terminal and repeater stations. A notable feature of this 
tube is its ability to amplify signals over an extremely wide 
frequency band—of the order of 100 Mc/s. When in operation 
it is cooled by a forced air stream directed on to the radiator 
(shown removed at the right hand side). 
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Above : Block diagram of repeater system for one direction 
of tranimission. Below: Complete set of receiving and 
transmitting equipment at a repeater for both directions of 
transmission. A duplicate set is mounted back-to-back to 
act as a standby. On top are the waveguide feeds to and 
from the aerials, and waveguide switches for switching 
between main and standby equipments 


position of the repeater 
in the chain 

As in the 
stations there 1s an auto 
matic frequency control 
system but here it 
tabilize the 
illators and 

necessa©ry 
ire juency 
differenc« between 
them The output of 
the first one is com 
pared with a reference 
derived from 
a crystal ontrolled 
oscillator, any Irequency 
drift causes the output 
of the comparator (actu 
ily a frequency 
changer) to alter one 
way or the other and 
this change is used to 
bring the ] 


terminal! 


serve te 
two lox al « 
maintain the 
constant 


frequency 


local oscillator 
back on to ws correct 
frequency Ihe second 
local oscillator 1s con Short aerial tower built into 
trolled in the side of the hill at Black 
4 comparison being ford Hill, near Edinburgh 
made between its tre The waveguide feeds poss 
quency and that of the down the centre of the tower. 
already tabilized first 
oscillator 

All th stations are 
unattended and can be 
terminal 


similar way, 


repeater designed to work 
remotely controlled from the 
Each terminal is able to control 
the entire chain of equipment along the channel bring 
ing its incoming signals, and both terminals have an 
indicator which shows the condition of the 
equipment at all the repeaters for both directions of 
transmi 1On 


laborate 


Stations 


system 


precautions are taken to guard against 
possible interruption of the service. In each repeater 
all the equipment except the aerial system is dupli- 
cated, and if a breakdown occurs there is an automatic 
ver from one set of equipment to the other 
Similarly with the power supplies. If the local public 
supply fails, a standby generator consisting of a 
engine and alternator starts up automatically 
ind takes over within 15 seconds 


change 


mains 
diesel 


SCOTTISH TELEVISION 
STATION 


HE recent report in the lay Press that George 


Barnes, the director of television, B.B.C., had 
stated that the high-power transmitter for 
Kirk o’Shotts “ cannot be made to work satisfactorily ” 
brought forth an announcement from the manufact 
urers—Electric & Musical Industries. They stated on 
Ist April that ‘although delays have been experienced 
due to the new design [it employs low-level modula- 
tion} and to labour and material shortages the 
transmitter is now operating [at the works] at a higher 
power and efficiency than any other known television 
transmitter.” 
Until this equipment is installed the low-power 
Marconi sound and vision transmitters have been 
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providing a regular service since 14th March in 
Channel 3 (56.75 Mc/s vision, 53.25 Mc/s sound). 
These low-power transmitters, similar to those 
wiginally ordered for the secondary stations (New- 
castle, Aberdeen, Belfast, Plymouth and Southampton 
are being installed, together with a standby aerial 
system, in each of the high-power stations. 

The standby vision transmitter is of the low-level 
modulated type with a peak white output power of 5kW. 
Modulation is carried out at the 500-watt level and 
the signals are then amplified by two Class “ B” wide- 
band linear r.f. amplifiers. The appropriate shaping 
of vestigial side-band signals radiated by the vision 
transmitter is carried out in its own circuits, and not 
by a separate vestigial side-band filter as in the case 
of the high-power transmitter. 

The station is situated roughly midway between 
Glasgow and Edinburgh on a site 900ft above sea level 
so that the two tiers of four vertical dipoles atop the 
750-ft mast are over 1,600-ft high. 

At Kirk o’Shotts, as at Holme Moss, the outputs of 
the vision and sound transmitters are combined 
at ground level and a single transmission line is used 
to convey this combined output to the common aerial 
system at the top of the mast. The transmission line 
for Kirk o’Shotts, which was developed and built for 
the B.B.C. by E.M.I. is of novel construction. It is of 
the coaxial copper tube type but the inner tube has 
been replaced by a locked coil wire rope, the outer 
layer of wires being made of high-conductivity copper. 
This rope, together with the 5-inch diameter copper 
tube forming the outer conductor, is suspended from a 
support at the top of the mast. The wire rope is 
tensioned at the lower end by a loading mechanism 
designed to apply a force of approximately two tons. 
The rope is located coaxially with the outer conductor 
by small rod insulators, spaced at 120 deg., projecting 
it intervals from the inner surface of the tube. 


Atop the triangular section lattice mast erected by B. !. Callender's 
at Kirk o'Shotts is the |00-ft. cylindrical v.h.f. slot aerial above 
which is the combined sound and vision radiators. 
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High-Quality Amplifier 


Modifications 


Correction for Long-playing Record Characteristics ; 


By D. T. N. WILLIAMSON* 


> 


Input Circuits for High-impedance Pickups 


HE introduction of long-playing records in Great 
Britain, after the publication in November, 1949, 
of gramophone pre-amplifier circuits for the 

“High Quality Amplifier” which were suitable only 
for the 78-r.p.m. standards, has made it necessary to 
revise these designs. 

The principie of recording with a rising frequency 
characteristic at high frequencie} and reproducing 
with a correspondingly falling characteristic, in order 
to effect a reduction in the level of surface-noise from 
the material, is a well-established and useful one. In 
the case of long-playing records it results, in conjunc- 
tion with the use of a homogeneous plastic for the 
record material, in an almost silent background. 

There are, however, dangers attendant upon its 
use. The scheme is based on the hypothesis that the 
energy level of music decreases with increase of fre- 
quency above about 500 c/s. Thus it should be pos- 
sible steadily to increase the gain of the recording 
channel above this frequency. This appears particu- 
larly attractive at first sight, since with the normally 
used constant-velocity characteristic the recorded am- 
plitude for a constant recording level is inversely 
proportional to frequency and is therefore very small 
at high frequencies. 

Initially, a rising frequency response characteristic 
producing practically constant amplitude at constant 
level was used, the energy level distribution being 
relied upon to restrict the amplitude at high frequen- 
cies. The effect of this was, in practice, to cancel the 
improvement in tracing, which the small-groove 
system offered, by producing, at high frequencies and 
high orchestral levels, recorded waveforms with radii 
of curvature too small to be traced accurately. The 
resulting distortion manifested itself as a tearing sound 
superimposed on the full orchestra. 

There is additional evidence to suggest that the 
original hypothesis required revision, since it is 
demonstrable that it breaks down when such per- 
cussion instruments as cymbals 
and castanets are considered, par- 
ticularly when the frequency range 
is wide. Indeed, the peak power 
level required to reproduce 
cymbals exceeds that normally re- 
quired at medium frequencies. 

This early experience has lead 
to the adoption of a characteristic 
which is a better compromise be- 
tween these conflicting factors and 
gives much more satisfactory re- 


RECORDED VELOCITY (db) 


This shin shows how the original circuit | 
should be modified for use with long-playing 
records, and gives details of circuit changes 
necessary for the direct connection of high- | 
impedance pickups. The figure numbers and | 
circuit component suffixes have been chosen | 
to run consecutively with previously published 
articles, all of which, together with the present | 
article, will be reprinted in a revised edition | 

| of “The Williamson Amplifier’’ booklet to be | 

issued soon by our Publishers. 


teristic now in use by the Decca Record Company for 
L.P. records. The amount of treble boost is lower 
than the theoretical optimum, but the use of even 
this amount of compensation means that the first 
stages of the pre-amplifier must be capable of 
handling occasional high-frequency peaks which are 
greater than those experienced with standard records, 
unless the pickup is a constant amplitude one, or its 
output at high frequencies is attenuated before reach- 
ing the pre-amplifier. 

The original designs of pre-amplifier employed 
negative-feedback methods of compensation, and 
hence are particularly suitable for a wide range of 
inputs. However, pickups are available with such a 
wide variety of output levels that no single circuit will 
cope adequately with them, and external attenuators 
may have to be used. 

Modifications.—Dealing first with the single-valve 
pre-amplifier (original circuit Wireless World, Fig. 13, 
p. 423, November, 1949), the revised circuit of Fig. 27 
shows the modifications necessary to provide alterna- 
tive standard and long-playing characteristics. To sim- 

* Ferranti Research Laboratories 1? a a 


Fig. 26. Recording characteristic used for current Decca 
long-playing records. 


sults in practice. Fig. 26 shows 
the provisional recording charac- 


Wmmezss Wortp, May 1952 


Vi] 
FREQUENCY (6) 


plify the switching, by using a single-pole changeover 
switch, the capacitor C left permanenuy in circuit, 
giving a Decca 78-r.p.m. characteristic in the “78” 
position. Alternatively, C,, may be removed to give the 
E.M.1. characterisu In either case, correction for 
the other 78 r.p.m. characteristic may be made by 
means of the treblk ntrol on the tone compensation 
unit 

The advantage of this simplified switching is that 
ymes practicable to gang the switch to the motor 
peed-change control to give automatic compensa- 
tion. If this arrangement is not desired, a two-pole 
multi-position switch may be used, to give three or 
rm ombinations, as in Fig. 28 

It should be noted that the position of C,, has been 
altered, so that the whole of the feedback network is 
at earth potential. This avoids switching transients 


it bece 


which would otherwise occur, due to charging and 


discharging of capacitors as the switch is operated. 

A small capacitor, C,,, has been connected across the 
input transformer secondary. This is to prevent any 
tendency to instability or peaking at high frequencies, 
caused by the presence in the feedback loop of the 
stray secondary reactances of the transformer. The 
necessity for this capacitor and its minimum value, 
will vary with the individual transformers. Its value 
should be kept as small as possible, consistent with 
stability. 

Modifications to the three-stage high-pass pre- 
amplifier (original circuit W.W. Fig. 15, p.424, 
November, 1949) are on the same lines, and Fig. 29 
hows the revised circuit 

With these pre-amplifier circuits, the wiring to the 
selector switch must be kept short, and the switch 
should, if possible, be mounted on the pre-amplifier. 
Should the position of the pre-amplifier render such 

a switch inaccessible, consideration 


sg 


should be given to the use of a relay 
in place of the selector switch, rather 
than the use of extension leads. This 
has the additional advantage that it 
could easily be operated from the 
speed-change lever by means of a 
micro-switch or from the additional 
switched pin which is a feature of some 


Oo 
350 V 


pickups with interchangeable heads. 
Pickups without Transformers.—A 
number of pickups are available which 
do not normally require a transformer. 
It is possible to use the majority of 
these with the pre-amplifier circuits, by 
interposing a suitable 1:1 trans- 


Left : Fig. 27. Simple two-position switch- 
ing in single-valve pre-amplifier for 
playing Decca 78-r.p.m. standard and 
334-r.p.m. LP. records. Compensation 
for the E.M.1. 78-r.p.m. standard charac- 


OUTPUT TO TONE 


IMPENSATION STAGES 


C 


teristic should be applied separately by the 
treble tone control. 


List of Components for Fig. 27 


Type Rating 
High-stability 
carbon 
do, 
do. 
do. 
do. 
do 
Composition 
do 
do 
iW 


* 


rating, tolerance 20 
Rating 
(V d.c. 
Type working 
Paper 
Electrolytic 
do 
Silvered mica 
Paper 
Silvered mica 
do 
do. 
do 


¢ Single-pole changeover switch 


Tolerance 


Tolerance 


Below : Fig. 28. Alternative circuit (applic- 
able to Figs. 27, 29 and 30) with three- 
position switch giving compensation for 
Decca 334, Decca 78 and E.M.|. 78-r.p.m. 
recording characteristics. 


10% 
10° 


unless 
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former. In other cases, when the connecting Fig. 30. Modified input cir- 
leads are short, it may be practicable to con- } cuit for use without trans- 
nect the pickup directly in place of the transformer former when one 
secondary. The limiting factor will be the capacitance side of the pickup 
between the leads and their screening, which will be must Se eorthed. 
shunted across R,, or R,,, and which, if sufficiently 7 
large, would upset the treble compensation. The —nH41 
value of this stray capacitance should not be allowed 
to exceed 50 pF, and if C,, or C,, is switched out, 
should be compensated by a capacitance of one tenth 
of its value in parallel with R,, or R,,, to give a linear 
frequency-response characteristic at high frequencies. 

Resistors R,. and R,, must be retained to provide 
a conducting path to the valve grid when the pickup 
heads are being interchanged. 

There may be cases, where one side of the input 
must be earthed, in which it is impracticable to utilise 


Below : Fig. 29. Revised three-stage pre-omplifier circuit with 
high-pass filter, to play Decca 334- and 78-r.p.m. records. 


Component Values for Circuit of Fig. 29 


Type Rating Tolerance Rating 
Rs, Value to suit High-stability V dic. 
Transformer be Type working) Tolerance 
0.1MQ 0.54F Paper 250 20 
0.68MQ 50uF Electrolytic 12 
0.22M22 16uF do. 450 
4.7kQ 0.024F Paper 350 10% 
0.22MQ Composition 100pF = Silvered mica 350 10% 
20k 22* do. 0.5uF Paper 250 20 
22k22 High-stability 50uF Electrolytic 12 
carbon O.0luF Silvered mica 350 1% 
0.22MQ Composition or matched 
0.20MQ* do. 0.25 uF Paper 500 20 % 
4.7MQ do. 5000pF — Silvered 350 % 
1LOMQ do. ; 
0.22M2Q do. 6 5000p F do. 350 
2.2kQ do. 62 7000p F do. 350 
2.0MQ High-stability 26 0.54F Paper 500 
carbon 6 16uF Electrolytic 450 
do. ’ > 10-50pF Silvered mica 250 
do. ' ~a2 O.luF Paper 500 
Composition % ; 2500pF Silvered mica 250 
do. % 4 1500pF do. 250 
do. % “85 300p F do. 250 
do, , 3; Single-pole changeover switch. 
do. 
do, 
do. 


* May require adjustment. All resistors may be {|W rating, except where otherwise stated. 
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implifiers in this way. In this event the 
uit may be modified as shown in Fig. 30. This 
circuit applies to both pre-amplifiers. In it, the trans- 
former had been replaced by a resistive network R 
R,., mixing the input and feedback voltages. 

Ihe input resistance of this circuit is approximately 
0.1 M2, and its voltage gain at 1,000 c/s is 9. The 
frequency-response curve is almost identical with 
that of Fig. 14 (W.W. p.423, November, 1949). This 


STEERING 


EARNING to steer a vehicle, whether a bicycle, 
ship or aeroplane, is largely a matter of develop- 
ing a set of instinctive reactions so that eventu 

ally the whole thing becomes automatic and requires 
no deliberate thought. Having mastered one vehicle 
it is easy enough to adapt the same set of reactions 
to another one—but not when it comes to steering a 
radio-controlled vehicle. Here one’s acquired instincts 
are not but definitely misleading, and 
many a confident aviator has made a fool of himself 
trying to pilot an aircraft from a control box on the 
ground 

Ihe course, that one is no longer 

moving with the vehicle and experiencing directly the 
effects of the steering movements. Moreover, when 

conditioned to being those of the 
vehicle, so to speak, it is extremely difficult to use 
them to gauge the effects of steering movements on 
a model that is some distance away, especially if it is 
moving the line of gaze or actually coming 
towards one 

These problems, whi 

radio-controlled models, 


only useless 


reason 18, olf 


one’s eves are 
across 


ch must be quite peculiar to 
were discussed recently at an 
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circuit is suitable for most moving-iron variable- 
reluctance pickups, and can be used with piezoelec- 
tric pickups which have been loaded to give an output 
proportional to recorded velocity. 

Danger of Overloading.—The input to the pre- 
amplifiers should be restricted to 200 mV in the case 
of the single-stage circuits and 50mV for the three- 
stage circuit, and if necessary a potential divider 
should be used 

Piezoelectric Pickups.—Lightweight piezoelectric 
pickups have recently become popular, particularly 
for L.P. recordings. Since these give a relatively high 
output, no pre-amplifier is necessary and any correc- 
tion required may be achieved by means of simple 
RC networks, details of which have already been 
published 

Checking the Pre-amplifiers—When a pre-ampli- 
fier has been constructed, it is advisable to measure 
its response curve over the audible frequency range 
und beyond, in order to ensure that nothing is amiss. 
This is particularly so in the case of the three-stage 
pre-amplifier 

To facilitate this measurement the networks of Figs. 
31 and 32 have been devised. These circuits, when 
fed with constant-voltage variable-frequency input, 
produce outputs which are, respectively, replicas of 
the standard and L.P. characteristics. 

To test a pre-amplifier, the appropriate network 
should be connected between an oscillator and the 
pre-amplifier input. The output from the pre-ampli- 
fier for a constant voltage to the network should then 
follow the response curve already published for the 
appropriate circuit (W.W. Figs. 14 and 17, pp. 423, 
425, November, 1949 

Acknowledgment.—The writer is indebted to his 
olleagues for their help, and to Decca Radio and 
lelevision for information about their recording 
haracteristic 
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informal meeting on radio-controlled models at the 
I.E.E. The lecturer, P. A. Cummins, who opened 
the discussion, mentioned the difficulty he had had 
in steering a model car which was coming towards 
him, until he had learned to turn the controller steer- 
ing-wheel in the right direction by instinct. Another 
speaker described an attempt to launch a model air- 
craft from a runway, with the operator stationed at 
the end of the runway behind the aircraft. When the 
model had become airborne it had started to climb; 
the operator immediately thought it was climbing too 
steeply and was about to stall, so he put it into a 
dive, with the result that it crashed. This difficulty, 
the speaker said, had been partly overcome by having 
nother operator at right angles to the aircraft’s point 
of take-off, but even so he thought there was a need 
for some kind of telemetering system to keep the 
operator informed of the aircraft’s state of flight. 

Demonstrations were given of a radio control system 
using six a.f. modulating signals to convey the orders, 
the mechanisms at the receiving end being moved by 
“ step-by-step ” actuators giving effectively continuous 
control 
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hedesigned Government Hearing Aid 


Features of the Mark IIA Instrument Designed by the Post Office 


INCE the original “ Medresco” (Medical Re- 
search Council) hearing aid was described in 
this journal (January, 1948), responsibility for 

its development and production has passed from the 
Ministry of Supply to the Post Office. While retain- 
ing the basic recommendations of the Medical Re- 
search Council No. 261 report, advantage has been 
taken of improvements in valves and other compo- 
nents to increase the efficiency of the instrument, and 
details of the current Mark IIA have been given in a 
recent article.’ 

The advent of the CV2106 and CV2107 sub-minia- 
ture valves (which are equivalent to the Mullard DL66 
and DF66 respectively) not only reduced the filament 
consumption from a total of 50 to 30mA but enabled 
the standard gain to be achieved for an anode current 
of 0.57mA, compared with the original figure of 
approximately 2.5 mA. 


‘The Medresco Hearing Aid,” 
W. Ayers, B.Sc., A.M.I.E.E 
952 


January, | 


by C 3 Cameron, A.M.I1.E.E., 
Post Office Electncal Engineers 


Fig. 1 is the revised circuit diagram. High values 
of anode load in the early stages give gains of 30 for 
anode currents of 15 or 20 microamperes. Approxi- 
mately 2 volts bias for the output stage is derived 
from a resistor in the common h.t. lead; the loss of 
gain due to feedback from this resistor does not 
amount to more than 2 or 3db. The switched capa- 
citor C, adjusts the top response to conform to either 
of the recommended standard frequency characteris- 
tics. Response curves of the amplifier alone are 
shown in Fig. 2. 

The overall frequency characteristic is determined 
by the characteristics of the earpiece and microphone 
as weil as by the intervalve and decoupling compo- 
nents and the output transformer. 

The new insert earpiece is of the magnetic type 
with a single centre pole associated with a ring 
magnet. The diaphragm is unclamped and a dished 
steel front plate relieves the diaphragm of excess mag- 
netic flux. Fig. 3 shows the average frequency re- 
sponse characteristic and the permissible limits. All 


KT.+ 


Fig. |. Circuit diagram of the 
** Medresco’’ Mark IIA hearing 
aid for use with insert earpiece. 


Fig. 2. Frequency response 
curves of circuit of Fig. ! for 
the two settings of the tone 


control switch. 


30V 


Fig. 3. Limits of frequency re- 
sponse choracteristic of insert 
magnetic earpiece. At 750 c's 


the level must not be less than 
53db relative to | dyne;cm* 
volt. 


GAIN (db) 


FREQUENCY 
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sensitivity over the critical bands 
1,700 and 2,700-3,200c/s before 


diaphragm-driven 

ne is employed and there are two 

re match either the insert earpiece or 

ntional external earphone which is supplied 

cases when the insert type cannot be 

relatively casy to modify the frequency 

the microphone to fit that of the earpiece 

and the variables available for this pur- 

ure the weight of diaphragm, size of crystal 

ind the grade of silk covering in front of the 
diaphragm 

Alth uigh the basic 

tant 


i 
} } 
nave ¢t 


il hearing aid, 


ciement, 


layout of the amplifier is sub- 
that of the original, detail changes 
reduce manufacturing costs and 
sibility. A combined volume control 
ind switch has bee substituted for the original 
mechanically coupled device 

that the p.v.c.-sheathed tinsel connec- 
tors have a service life of 6 to 12 months, and that 
improvements are being investigated to overcome 
failures due to migration of the plasticizer and dis- 
i by sweat acid 
Stigations of mercury, 
batteries have 


lly simular to 
een made to 


improve a 
impr icCe 


air-depolarized and re 
been made, but it is con- 
present the Leclanché layer-type h.t 
und “ cells should continue to be used either 
for tec administrative reasons 
Fundamental research is continuing into the pro- 
blems of the minority who do not benefit from the 
standard hearing aid. Field trials of a bone-conduc- 
carried out, and clinical investiga 
of automatic level control and 
is for the benefit of people with 
ve deafness, who require a high 
ted range 
in printed circuit techniques and 
followed as possible future 
‘r-present problems of reduced 
roduction and maintenance. 
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are being 


WHAT 
RECORDING 


Is A 
CHARACTERISTIC ? 
Points from a B.S.R.A. Lecture and Discussion 


been given to the problem 
optimum characteristic for 
ecordings as a basis for the inter- 
ecorded heende ast programmes, 
F ture on this subject was given to 
British Sound Recording Association on March 14 

by P. E. A. R. Terry of the B.B.C. 
recording characteristic was defined as the 
electrical input to the re- 
lateral velocity of the 
groove cut he disc. It was emphasized, both in the 
and the subsequent discussion, that the publi- 
cation of a recording characteristic did not necessarily 
define the ut of a record or the setting of tone 
controls in the reproducing equipment that would give 


the most pleasing l 


mal exchange 


1 interesting le 


lation between | ms 


ording chain and the m.s 


iectul 


result. Experience had shown that 
in spite of the wide differences in the published 
characteristics of commercial recordings, the setting of 
tone controls for the best results on playback revealed 
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no such wide deviations and tended to an average 
which implied an effective characteristic not very far 
from that used by the B.B.C. for direct disc recording. 
In the B.B.C. reproducing equipment a fixed equaliz- 
ing circuit for the transcription discs is supplemented 
by a top-cut filter which can be switched to reduce 
surface noise when commercial pressings are used 
No other correction is found to be necessary. 

The interpretation of a recording characteristic 
clearly depended upon how one defined a recording 
hain. In practice it usually meant the recording 
machine and the amplifier immediately associated 
with it; the characteristics and placing of the micro- 
phone, studio acoustics and the judgment of the studio 
monitoring staff were not included. The justification 
for the search for an optimum recording characteristic 
was to be found in the limited but important matter of 
ignal-to-noise ratio rather than in the quality of the 
recording as a whole, and the characteristic would 
ultimately determined by the average distribution 
of energy with frequency in the programme material 
and in the inherent surface noise of the record. One 
of the chief difficulties in reaching an acceptable 
international standard had been the diversity of power 
levels in vowels and consonants met with in different 
languages 


Short-wave Conditions 


Predictions for May 


HE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the 
day or night for reliable communications over four long- 
distance paths from this country during May. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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sooveveoees FREQUENCY BELOW WHICH MUNICATION SHOULD 
BE POSSIBLE FOR 25%, OF THE TOTAL TIME 
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gnthally avalavle, 
_ Rectangular Wide-Angle 


RIMAR Teletubes 


SET MAKERS in particular will be in- 
terested to know about these ad- 
vanced Brimar rectangular, wide- 
angle Teletubes at present available 
in two sizes—the C 17 BM with a 
screen area of 140 sq. in., and the 
C 14 BM with an area of 92.5 sq. in. 
Both have aluminised screens and 
external conducting coatings. 


Their rectangular construction per- 
mits the full screen area to be used 
and allows a considerable reduction 
in the depth and voloume of cabinets, 


NOTE. Because of the wide deflection 
angle and increased neck diameter of 
these tubes, ordinary scanning com- 
ponents cannot be employed. 


ge DEFLECTION 
F4 4 ANGLE 
. ALUMINISED 
SCREEN 
, SCREEN AREA 140 SQ.INS. 
- 19% 
C 17 BM 
Heater Voltage 6.3V Heater Current 0.6A Ancde Voltage I6kV nom 
Cut-off bias —70V Modulation 30V peak (for 150 «A beam current) 


e DEFLECTION 
/ ANGLE 


f/f 
/ MUMINISED 
SCREEN rg 


SCREEN AREA 925 5QINS 
67a" 


Heater Voltage 6.3V Heater Current 0.6A Anode Voltage 12kV nom 


Cut-off bias —70V Modulation 30V peak (for 150 »A beam current) 


Adequate E.H.T. and line 
and frame scan are pro- 
vided by these valves for 
both the C 17 BM and the 
C 14 BM when operated 
from a 200 Volt HT 
rail in conjunction with 
high efficiency wide-angle 
scanning components. 


BRIMAR VALVES and TELETUBES 


Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT 


VALVES for WIDE ANGLE LINE and FRAME DEFLECTION 


6CD6G 
Line output 
tetrode 


CIRCUITS 


6U4GT 12BH7 ITZ R16 
Frame osc. and E.H.T. Rect 


Output 


6.3¥ 6 3 or 12.6 v 
275A 0.6 of 0.3 A. 
Peak Heater 

Cathode Voltage 3.85 kV 
Peak Inverse 
Voltage 


Heater Voltage 
Heater current 
Peak Anode 
Voltage 

Peak Cathode 
Current 


6kv Amp. Factor |7 inverse Voltage 
iS kV 


3.85 kV impedance 5,500) | 
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A 


head can 
TURNOVER 
COMES 


The introduction of commercially produced 
microgroove recordings brought to the user the 
complication of having to use two different styli 
At once the question arose as to the best way of 
changing over from one stylus to the other. From 
the layman’s point of view—and the largest pro- 
portion of the gramophone playing public are lay- 
men—the “ best way” means the “ simplest way.” 
This explains the popularity of pick-ups with both 
styli fitted to the same cartridge and the provision 
of mechanical means, such as a simple swivel 
action, to bring one or the other stylus into use. 
The Acos G.P.25 has been one of the most popular 
cartridges of this type. Unfortunately, there have 
been serious technical objections to such dual 
stylus cartridges, and technical people as a rule 
have been accepting them merely as a concession 
to an overriding demand for simplicity. 


Technical Objections 

There were principally two objections, both of 
which were concerned with the output character- 
istics of such cartridges. First, it was argued, the 
considerable difference in the recording character- 
istics of the Standard and the Long Playing records 
required either two cartridges with two different 
reproducing characteristics or two separate compen- 
Sating circuits. Neither is very simple or easy with 
a single cartridge. Secondly, it has been found that 
the tree stylus tends to vibrate at its own resonant 
frequency, producing a deep trough in the overall 
response, thus spoiling the quality of reproduction 
to a noticeable extent 

The system of using two separate heads avoids all 
these difficulties, as must be obvious to every sound 
engineer. The heads can be designed each to fulfil 
its specific purpose and they can be provided with 
means for plugging in or clipping on for compara- 
tively casy change-over. The Acos G.P.20 is a 
good and well-known example of such a pick-up. 


Practical Advantages 


Nevertheless, a pick-up which can be changed from 
Long Playing to Standard and vice versa is so 
enormously attractive for all commercial and 
general purpose applications, that Cosmocord just 
could not help making a thorough in- 
vestigation into the possibility of mass- 
producing a dual-stylus cartridge with 
acceptable reproducing characteristics 
tor both types of records. It was estab- 
lished from theoretical con- 
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e= 


purely 


COSMOCORD 


excel 
PICK-UP 
TO 


two jobs: 
CARTRIDGE 
STAY 


siderations that, given a set of critical conditions 
the solution was possible. The real difficulties 
arose when trying to stipulate these critical condi- 
tions in terms of practical engineering and finding 
means of maintaining them in large quantity pro- 
duction. These difficulties could have proved 
insurmountable had it not been for a realistic 
approach right from the start by Cosmocord 
engineers, combined with the wide scope of Cosmo- 
cord’s resources, which include considerable experi- 
ence in the development and manufacture of special 
purpose materials. Eighteen months of intensive 
work resulted in the introduction to the Radio 
Industry by Cosmocord of the Acos G.P.29 
cartridge. 


at 


THE G.P.29 PICK-UP CARTRIDGE 
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This new Acos cartridge is designed to give the best possible 
reproduction of both Standard and L.P. Records with the 
normal run of domestic radio sets under home conditions. 
No input correction is required apart from exceptional cases. 
The usual tone control on the set could provide additional 
adjustment to suit individual taste, but is not essential. 
The output of around 0.7V. at 1,000 cps. from Standard 
and about half that from Long Playing Records is right for 
present day requirements. The difference between the two 
output levels is no greater than variations found between 
recordings, and is no more noticeable in use. The response 
characteristics of the two sides of the dual-cartridge unit are 
tailored to give optimum performance in both cases. The 

Standard ”’ side gives a falling characteristic beyond 5 kc. 

Ihe bass end is compensated to within around —3 dbs 
at 70 cps. The result is well balanced reproduction suggest- 
ing wide range but no or very little needle scratch. Long 
Playing Records with their softer and smoother surface 
require no top cut except to compensate for pre-emphasis 
in recording. However, the amount of top cut already in 
existence in a domestic receiver more than compensates for 
this. So much so that to give best overall balance the long 
playing output of the G.P.29 cartridge had to be raised 
substantially above 5,000 cps. 

Ihe cartridge takes two sapphire tipped cantilever styli 
which are held in the needle chuck by a set 
screw. They are easily replaceable when so 
required in service. The cartridge is supplied 
either with two side brackets or mounted in a 
turn-over mechanism, and is available to 
manufacturers only. The public are going to 
like the G.P.29. Insist that it is incorporated 
in the gramophone equipment you sell. 


ENFIELD MIDDLESEX 


Developments in Components 


Survey of the R.E.C.M.F. Exhibition 


A private exhibition of the com- 
ponents and basic materials available 
to radio and electronic equipment 
manufacturers was held in London 
from 7th to 9th April. Notable items 
are described, and each section 1s 
followed by a list of exhibitors and 
their principal products. 


CAPACITORS 


\ JHILST miniaturization still con- 
unues to be the main trend in 
design of fixed capacitors, improve- 
ments in performance and in ratings 
have been effected in a number of 
cases. For example, the ceiling tem- 
perature without voltage derating for 
some T.C.C. electrolytics is now 85 
deg C. This has been made possible 
by care in selection of materials and 
in the manufacturing process. Higher 
ripple currents are now permissible 
and the new technique is applied to 
the “Picopack” and “ Multipico- 
pack” ranges 
Widening of the working tempera- 
ture range of the metallized paper 
capacitors made by Hunt has been 
made possible by a new impregnating 
and sealing method used for the new 
W97 type A working range of 
100 to +120 degC is possible with 
only slight voltage derating above 
100 deg C and they are fully tropi- 
calized. This type is enclosed in a 


metal tube with very 

hygroscopic end-seals. 

Suppression of television interfer 
ence has been investigated by 
Dubilier with the result that a range 
of small units for including in, or on, 
various electrical appliances used in 
the home are now available. Some 
include a new design of lead-through 
capacitor and special miniature 
chokes wound on dust iron cores 
Component parts can be obtained 
separately, a typical combination 
comprising two chokes and three 
capacitors. ; : 

Polystyrene is being used by 
T.M.C, in a new range of miniature 
capacitors. Known as “ Syno” series, 
they are made in capacitances of 
from 0.002F to 0.2«F for 150 V d.c. 
working. 

Wingrove and Rogers (“Polar”) 
have a new miniature tuning capaci- 
tor developed from a pre-set type and 
known as the C31-14. It takes just 
under lin x jin of panel space and 
is made normally in 20- and 33-pF 
$1zes. 

Makers*: Bird (T, V); Daly (BE); Dubilier 
Cc, BE, M, P, S, T); Erie (C, T); Hunt 
(E, M, MX, P); Jackson (T, ¥); London 
Electrical Manuf. (C, M); Mullard (T 
V); Plessey (E, T, V); Stability Radio 
(M); Static Condenser 
Condenser (C, B, M, 
Telephone Manuf ‘ 
Instr. (T); Wego ; Welwyn 
Wingrove and Rogers (T, V) 

* Abbreviations: C, ceramic; E, electrolytic 
M, mica; MX, mycalex; P, paper; PI 
plastic; PY, polystyrene; S, suppressor; T 
trimmer; V, air-dielectric variable 


tough non- 


COILS AND 
TRANSFORMERS 


R.F. Coils.—-A wide range otf 
miniature coils, both screened and 
unscreened, both air and dust-core, 
and both signal and i.f. types, was 
shown by Weymouth. Coil-pack 
units, including a bandspread type, 
were also shown. There are nine 
wavebands using dust-iron cored 
coils wound on bakelite formers and 
with air-dielectric trimmers. 

As in previous years, the general 
tendency is towards the use of dust- 
iron: cores in the majority of tuning 
coils 
Makers: Advance, Bulgin, Igranic, Mul 

lard, Plessey, Salford, Weymuuth, Wire 

less Telephone 

Mains and A.F.—The use of C- 
cores for high-grade transformers 
continues, and examples were shown 
by many firms. No outstanding 
developments were evident, but the 
tendency noticed for some years 
towards improved workmanship and 
better sealing continues. 

Partridge Transformers have pro- 
duced an output transformer (Type 
P1292) rated for 15 W. It is of the 
push-pull type and is stated to be 
specially designed for use in nega 
tuve-feedback circuits. 

Transductors for use in magnetic 
amplifiers were shown by Parmeko 
These are in the “ Saturn” series and 
are mainly intended for use with low- 
impedance sources. Models are avail- 


(1) * Polar *’ miniature variable capaci- 
tor, model C3/-14, developed from a 
pre-set trimmer. (2) Parmeko “ Saturn” 
transductor. (3) Weymouth K-type coils, 
screened and unscreened. (4) Smal/ 
copacitors and chokes (Dubilier) for a 
typical television interference sup- 
pressor. (5) T.C.C. high-temperature 
electrolytic capacitor. Size of a 32puF 
can be judged by comparison with the 
matchbox. 
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able for operation on supply fre- 
quencies of 50 c/s, 400c/s or 1,600 
suitable for the ampl 
fication ery small d.c. signals and, 
among ner thing for onverting 
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RESISTORS 


NTENDED for developing volt 

ages from extremely small current 
pulses, the new “ Megistors shown 
by Morganite have values ranging 
from 10 to 10 million megohms! To 
obtain the necessary stability 
carbon-film clement is sealed 
evacuated gl clope which is 
coated with water-repellant silicone 
lacquer. The perature coefficient 
is approximately 0.3 
deg © and the 

0.2 change per volt 
voltage is up to 300V 
is 0.2p! 
were showing high 
resistors of 
the cracked-carbon type with values 
up to 1M! Miniaturization was 


change per 

stage coefhicient is 

Working 

while the self 
4 spac itance 
W c lwyn 

} 


stability ubd-miniature 


also the main feature of the Elec 
Components wire-wound re- 
Available in vitreous and 
values up to 2MQ, they 

ends to enable 

: bent out at right 
ingics the body 


tronic 
sistors 


With Va 


without doing 
damage. The latest ng from Erie 
was a_l-watt z of ceramic 

insulated re 
Probably th mallest potentio 
meter in the show was the Egen 
Electr hearing-aid volume 
control diameter of jin and 
Going to the other 


extreme in size, Colvern were show 
ing a large potentiometer for use in 
computing circuits with four wiper 
which give sine and cosine functions 
of the applied voltage 

: British Ele Resistance, Bulgir 


Erie, Morganite 


TELEVISION 
COMPONENTS 


GANGED tuner for television 
44 frequencies covering 40-70 Mc/s 
is being made by Plessey. It ha 
three coils for the signal and os 
lator circuits and cach has a con 
posite core of dust iron = and 
aluminium The three cores are 
mechanically coupled and adjustabl 
by a single screw-type 
Padding inductors are included t 
secure tracking 

Present models are for inter 
mediate frequenci of 10.5 Mc 
sound) and 14Mc/s (vision), | 
there are designs for frequencies of 
37.5-38.5 Mc/s sound ind 34 
35 Mc/s (vision). 

This firm also showed a range of 
television r.f. and i.f. coils in 
screens, while Weymouth ex! 
complete i.f. strips 

Igranic exhibited a range of de 
flector coils and transformers among 
which the types for 70 deg tube 
are of major interest. The line coil 
are of 33.7mH inductance and the 
frame of 77 mH The auto-trans- 
former for the line scan is designed 
to give 14kV e.h.t. and the compo 
nents in a_ suitable | 
operate from a 190V h.t 

Plessey line-scan transformers hav« 
Caslam core material and the genera 
form of construction is a centre cor: 
with end cheeks but no outer sur 


control 


igranic line-scan transformer. 


round of magnetic material. De- 
flector coils are of two patterns, one 
having a plain Caslam ring for the 
iron circuit and the other having a 
lotted ring with the coils fitting into 
the slots 
Permanent-magnet focus units 
were shown by Plessey and by Elac 
the later firm also exhibited ion- 
trap magnets—while Igranic had an 
electromagnetic type. 
Projection-television units were 
shown by Mullard, c.r. tube masks 
by Long & Hambly and magnifiers 
by Thermo-Plastics 
Makers: Electro Acaustic Industries (Elac 
Igranic, Long & MHambly, Mullard 
Plessey Thermo-Plastics, Weymouth 
Wireless Telephone 


SWITCHES 
“TWO rather unusual switches were 
on view this year. The first was 
n effect a lever action, but the lever 
was arranged to move the rotor of 
1 wafer switch backwards and for- 
wards; both A.B. Metal Products 
ind N.S.F. were showing two- and 
three-position types. The second, 
shown by Walter Instruments, was a 
miniature slide-action switch with a 
spring-loaded throw. Also very small 
in size were the latest Bulgin minia- 


Q, ee 


Walter minioture 
socket including two « 
television tuner (4 
flexible terminal bio 


nnectors 


miniature potentiometer 


(2) Painton multi-way plug and 
(3) Plessey 3-gang 5-channel 
(5) Belling-Lee 
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ture microswitches, which are made 

so that they can be ganged together; 

they have an extremely light action 

operating pressures ranging 
grammes 

Products, British 

Belling & Lee, 

Diamond H Switches, Electronic 

Electrothermal Engineering, 

N.S.PF., Painton, Plessey, 


CHASSIS FITTINGS 


“THE potentialities of resilient 

plastic materials were demon- 
strated very effectively by two in- 
genious connecting devices. One was 
a flexible 12-way terminal block by 
Belling & Lee which can be fixed 
down to irregular or curved surfaces. 
Moulded in P.V.C., it is flexible in 
both planes, mechanically shock- 
proof, and can be cut into sections 
with a knife. The terminal screws 
are gripped securely by the mould- 
ing and cannot be shaken out even 
when it is mounted upside down 
The other device was a _ simple 
wander plug by Carr Fastener in 
which the wire is gripped firmly by 
a push fit of one insulated part over 
the other. 

A composite plug and socket de- 
signed for television and radar equip- 
ment, shown by Painton, has two 
Post Office type coaxial connectors 
surrounded by a circle of twelve 
ordinary contacts Another well- 
designed multi-way plug and socket, 
displayed by Electronic Components, 
has a neoprene gasket which seals off 
the contacts against atmospheric 
conditions when the two halves are 
united. 

Makers: Antiference, Belling & Lee, Bray & 
Co British Electric esistance Co., 
British Mechanical Productions, Bulgin, 
Bullers, Carr Fastener, Clarke & Co., 
Colvern, Cosmocord, De La Rue, Elec- 
tronic Components, Electrothermal En- 
gineering, Erwin Scharf, Guest, Keen & 
Nettlefold, Hallam, Sleigh & Cheston, 
Hassett & Harper, Hellermann, Igranic, 
Jackson Bros., Long & Hambly, Mc- 
Murdc Micanite, Mullard, Mycalex, 
N.S.F., Painton, Plessey, Reliance, Res- 
losound Salford, Simmonds Aeroces- 
sories, Steatite and Porcelain Products, 
Symons T.C.M., Telcon, Thermo 
Plastics, Tucker Eyelet, Walter Instru 
ments, J. & H. Walter, Weymouth, Win 
grove & Rogers, Wireless Telephone Co 


AERIALS 


[* is rare indeed that improvements 

can be found in the design of the 
ubiquitous broadcast aerial, but this 
year Belling and Lee have fitted a 
mew miniature transformer to the 
“ Eliminoise ” anti-interference aerial 
The container is watertight and can 
be used in the most exposed posi- 
tions and in any climate. 

A new transformer is included also 
in the “ Extat” aerial made by Anti- 
ference. It is much lighter than the 
original, has a “Ferroxcube” core 
and is said to give a good perform- 
ance from 10 to 2,000 metres. 

No new types of television aerial 
were seen for home use, but Anti- 
ference had a few models of horizon- 
tal “Antex” arrays for overseas and 
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(1) B.S.R. * Monarch 
i2in mixed records. 


turnover crystal pickup. 


’ record changer with automatic selection of 7in, 10in or 
(2) Gerrard stylus pressure gauge for lightweight pickups. 
(3) Spindle and record release mechanism in the Collaro 521 record changer. 
(4) Tannoy miniature ribbon microphone (Type MR425). 


(5) Cosmocord GP29 


having wide-band = characteristics 
The Belling-Lee contribution in this 
field includes inter alia several new 
indoor aerial distribution boxes, one 
being a six-way box taking coax 
connectors for operating six television 
receivers simultaneously without 
interaction 
Makers*: A.B. Metal Products (I Anti 
ference (B, C, F, T BI. Callender 
( Belling & Lee (B, ¢ I 
Reliance Electrical (( Telegraph Con 
struction & Maintenance (¢ 
* Abbreviations: B, broadcast including anti 
interference, C, cables and feeder 
acrial fittings; T, television 


SOUND REPRODUCTION 
ATEW record changers shown all 
4% make use of centre-spindle re- 
lease mechanisms, and will play 
records at 33}, 45 and 78 r.pm 
The Plessey multi-speed record 
changer is automatic in discriminating 
between 10in and 12in mixed records 
at 33} or 78 r.p.m., but manual selec- 
tion is required when playing 7in 
records at either 33} or 45 r.p.m. In 
the Collaro 521 series of record 
changers a new spindle mechanism 
with a simple and robust lever re- 
lease passing through the barrel of 
the spindle takes the place of the 
conventional small pawl. Complete 
automatic selection of 7in, 10in and 
2in records, mixed in any order, 
has been achieved in the new 
“Monarch” record changer intro 
duced by Birmingham Sound Repro 
ducers. This unit is light in weight 
and of simple and strong construc 
tion. 

Turnover pickup cartridges with 
cantilever stylus mountings are em- 
ployed in the Plessey and B.S.R. re- 


cord changers, and in the Collaro 
model there is automatic weight com 
pensation with change of | stylus, 
operated by a single lever at the side 
of the arm. Cosmocord have intro 
duced a new cantilever turnover 
pickup (GP29), for manufacturer: 
designed for a stylus pressure of 
10gm for all records, and frequency 
correction is inherent in the mechani 
cal design of the crystal drive. Auto 
matic compensation is also a feature 
of the B.S.R. turnover head. Erwin 
Scharf (Goldring) have introduced a 
cantilever-driven magnetic head of 
the turnover type with an output 
comparable with the crystal types 

To ensure correct stylus pressures, 
Garrard have produced a neat gauge 
working on the spring-balance prin 
ciple which can be used to test any 
pick-up im situ. It has a range of 
0 to 15gm and costs 15s 

The Tannoy range of high-grade 
microphones has been extended by 
the addition of a miniature ribbon 
microphone (MR425) and a pressure 
type (MC424) with sockets designed 
to fit American stands. Cosmocord 
have added to their list a neat 
general-purpose hand microphone 
MIC30) with integral desk stand and 
a top suspension loop. The response 
is flat from 50 to 5,000c/s and the 
sensitivity 1s 5Sdb_ referred to 
1V/dyne/cm 

In addition to their dual concentric 
high-quality loudspeakers, Tannoy 
now make a direct-radiator type with 
a dissipative edge termination for th« 
main diaphragm and a _ convex 
aluminium centre dome integral with 
the voice-coil former Goodmans 
have introduced a Mark U1 version 
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of their Axiom 150 twin diaphragm 
speaker in which the high-frequency 
one has been modified to reduce the 
effects of surface noise from gramo 
phone records. 

The loudspeaker manufacturers 
are turning their attention to vibra- 
tion generators for the physical test- 
components, and Goodmans 
were showing two types for light and 
heavy duties, together with drive 
oscillators and auxiliary equipment 
Electro Acoustic Industries, in con 
juncuon with G.E. Laboratories, 
have developed a_ special high 
frequency vibrator, for investigating 
valve microphony, in which special 
care has been taken to reduce stray 
fields in the vicinity of the work 


ing of 


coustic Products 
» Sound Keprod 
Collaro (GM, 
Cosmocord (BE, M, PU 
Electric Electro Acr 
dustries "€5) 
Vv) GM, 
Reslosound (LS, M Rola 
Erwin Scharf (PU 
m (LS, M); Vitawox (LS, M) 
rviation D liaphragms EE, ear 
phones, headphones GM, gr amophone 
motors; GU, gramophone units; R¢ 
record changers, LS, et akers; M 
microphones; PU, pickups vibration 
generator 


MATERIALS 


NON-METALLIC permanent 
4 magnet material (“ Ferroxdure "’) 
of a ceramic nature has been 
developed by Mullard, which shows 
remarkable resistance to demagnetiz 
ing fields up to strengths of 2,000 
34,000 gauss. It is very suitable for 
focusing in television tubes and for 
small multi-polar generators Its 
high resistivity (of the order of 10° 


Industries 

» me, LS, MX 

Celestion 

Tannoy (LS 
M 


ohm-cem) makes it suitable for use in 
h.f. fields and as a bias source in 
pulse transformers. An energy con 
tent of 800,000 gauss-oersted 
obtainable (about 1/7th that of 
Ticonal G) and the coercivity is 1,600 
oersteds (about twice that of the best 
magnet steels) 

Instrument winding wires in 
sulated with polytetrafluorethylene 
PTFE) to a standard thickness of 1 
mil are now being made by B.I 
Callender’s Cables. The stable tem- 
perature range is 5* to +250°C 

Further improvements in cored 
solder have been introduced by 
Multicore in the form of five-cored 
wires, available down to 22 s.w.g., in 
which the flux is brought very close 
to the surface to ensure rapid flow to 
the work 
Makers*: Associated Technical Manufa 

turers (B, C, IM, IS, W); Geo. Bray 

CE), BI. Callender’s Cables (C, CO, IS 

W); British Moulded Plastics (IM), Bul. 

lers (CB); Manchester) (CI 

IM, 1S); 

Duratube & Wire 

thermal Engineering (C); H 

(S); Fine Wires (W); Hellerman Electric 

(IM, IS); London Electric Wire (C, IS 

W); Long & Hambly (RP); Magnetic 

Electrical Alloys (M, L); Micanite & 

Insulators (CF, IM, IS); Mullard (DC 

M): Multicore (S); Murex (M); Mycalex 

(IM Permanent Magnet Assoc. (M 

Reliance Electrical Wire (B, C, CO, IS 

al Instruments (CI 
Scort (1 Standard 

Telephones Steatite & Porcelain 

CE): Sufiex (B. CO, IM, IS, ¥ H. D 

Symons (CF. IM, IS) eee n 

struction & Maintenance , on Se 

M, L, W Thermo-Plastics Ltd ( 

IM); Vactite Wire Co 

4bbreviations: B, braiding; C, cables 

ceramics; CF’, coil formers, bobbins 
cords; DC, dust ores; IM, insula 
materials; IS, insulating sleeving 
laminations; M, magnets and magnetic 
alloys; MT, magnetic recording tape; RP 
rub products; S, solder; W, bare or 
covered wires 


VALVES AND CATHODE-RAY TUBES 


New 


* Glassware °° 


As in the case of test and measuring equipment this 


and Contact Rectifiers 


section of the 


report covers items seen either at the Physical Society or R.E.C.M.F 


Exhibition. 


A MONGST the many special-pur- 
4 pose valves on show this year, 
probably the most interesting was the 
Ericsson “ Dekatron,” a cold-cathode 
gas discharge tube suitable for count- 
ing or working as an electronic 
selector It has a circle of ten 
cathodes arranged round a common 
anode, and the glow is passed round 
from cathode to cathode by applying 
negative pulses to guide-clectrodes 
between them; thus the number of 
pulses applied is indicated by the 
position of the glow round the circle 
Another new gas discharge tube was 
the Mullard MEI1503 _ thyratron, 
which is hydrogen-filled and has very 
low ionization and = de-ionization 
umes 
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The versatile germanium crystal is 
now beginning to show its paces as a 
power rectifier, in which role it has 
the advantages of small size and high 
efficiency. B.T-H. were showing 
their GJ types using the new p-n 
junction; these allow a maximum d.c 
output current of 200mA with peak 
inverse voltages ranging from 100V 
to 200V, the voltage drop on full load 
being about 0.7V. 

On more familiar 
ground, Brimar 
displayed two ger 
manium diodes for 
use in television 
receivers, the GD3 


as a noise limiter. 

An experimental 

transistor 

shown by 

This firm also had 

some small sele 

nium rectifiers 

which can be wired 

direct into circuits, 

one range having 

soldering tags and 

the other (known 

as “Unistors 

being mounted in 

ceramic tubes with 

colour-code bands 

and wire ends just 

like resistors. In 

tended for similar 

ipplications was a 

small, high - im 

pedance selenium 

rectifier by West- 

inghouse with a “ Dekatron’’ tube 
reverse resistance y Ericsson. 

of about SOM2 

Westinghouse also had metal recti- 
fers designed to work at ambient 
temperatures of up to 70°C, and 
hermetically sealed versions of their 
36EHT tubular rectifiers. 

Many of the new receiving valves 
on view were types designed speci- 
fically for television circuits—some 
specifically for use with wide-angle 
c.r. tubes. In line-scan output valves 
there were the Osram N339 pentode, 
the Brimar 50CD6 beam tetrode and 
the Ediswan V646 beam tetrode. New 
efficiency diodes were the Osram 
U329, with a peak heater-cathode 
rating of 7.5kV, the Brimar 25U4GT 
with a h-k rating of 3.8kV and the 
Ediswan U283. 

As for cathode-ray tubes, a number 
of rectangular-screen types were 
shown, the largest being the 17-in 
(diagonal) Brimar C17B and Fer- 
ranti TR17. The latest circular tubes 
on view were the 16-in type 6901A 
by G.E.C. and the Ediswan 15-in 
wide-angle tube CRM 152a. Notable 
amongst oscilloscope tubes was the 
20th Century Electronics S6BA, 
which has three _ post-deflection 
accelerators—these produce an ex- 
tremely bright spot without impair- 
ing the deflection sensitivity. Also 
designed for giving a very bright 
trace was the Ferranti 06/2P which 
uses magnetic focusing to obtain a 
fine spot, the anode voltage being as 
high as 1ISkV. Representing the other 
end of things was the Cintel mono- 
scope—a pick-up tube which scans 
a test card permanently fixed inside 
t, giving out a video signal of 0.5«A 
peak-to-peak 


as a vision detec- 20th Century Electronics polar 


tor and the GD4 ordinate c.r. tube 
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Physical Societys Exhibition 


Electronic Techniques in Research and Measurement 


A survey 


f apparatus and methods of radio and electronic interest 


hown at the 36th Exhibition of the Physical Society held in London 
from 3rd to 8th April 


RESEARCH 
N ICROWAVE technique generally 
4¥4 is still a field in which research 
being vigorously pressed forward, 
ind there is now considerable em- 
on measuring apparatus. 
showed an interesting 
attenuator for use at 9,250 + 250 Mc/s 


Section through Ferranti electronic 
attenuator 


h gives an attenuation of 0- 
for a standing-wave ratio of 
It comprises a cavity filled with 
krypton and provided with two in- 
sulated electrodes from which a dis- 
charge to the case can be maintained 
The intensity of the discharge is 
regulated by the applied voltage and 
controls the amount of attenuation. 
The G.E.C. Research Laboratories 
demonstrated coaxial filters with the 
aid of a swept-frequency oscillator 
a cr. display. At 2,000 Mc/s, 


remarkably square pass-bands of 
100 Mc/s are obtained from a line 
provided with three stubs, each con- 
sisting of several A/4 sections in series 
having alternately different im- 
pedances. The different impedances 
are obtained by placing lengths of 
polythene tube on the centre con- 
ductor at intervals. 

The Radar Research and Develop- 
ment Establishment exhibited appara- 
tus for measuring the frequency 
characteristics of waveguide compo- 
nents. A standing-wave detector is 
used with a directional coupler to 
determine the ratio between incident 
and reflected waves and so obtain 
the reflection coefficient. A swept- 
frequency oscillator is used and the 
output is displayed on a c.r. tube. 

An interesting magnetic device was 
shown by the Signals Research and 
Development Establishment. It com- 
prises a stack of mu-metal lamina- 
tions of the usual EI form with a 
normal-type winding on the centre 
limb. There are, however, a few 
only of the I laminations and these 
are widely spaced; these individual 
laminations carry subsidiary wind- 
ings. There is also a further winding 
which encircles in a complex manner 
the centre limb and also individual 
laminations extending from it to meet 
the I laminations. The main winding 
saturates the I laminations. An in- 
dividual lamination can be un- 
saturated by a bucking flux gener- 
ated by current in a control winding 
and the coupling between coils on 
that lamination can thus be altered. 
The device can thus be used as a 
switch. In addition, it can be used 


to give a memory, because of the 
remanance of the core. 

A recurrent-surge oscilloscope was 
exhibited by B.T.-H. It is intended 
for transient-response testing and 
develops a recurrent pulse of the 
form cos #fl. The frequency of the 
cosine term is lower than any fre- 
quency in the circuit response, so that 
the wave approximates to a unit step. 
The front rise time of the output 
voltage is 0.01 usec, and sweep times 
of lusec to SO usec are obtainable. 


INDUSTRIAL 
ELECTRONICS 


Ore of the most important services 
of electronics to mechanical 
engineering is the non-destructive 
testing of metals by supersonic waves 
to determine not only flaws, but 
thickness. This is particularly im- 
portant in the pressure vessels used 
in oil refining, and Dawe Instruments 
were showing a special battery-driven 
instrument (Type 1101) operating on 
the  standing-wave,  variable-fre- 
quency principle and small enough to 
pass through the usual inspection 
manholes. Developments in ultrasonic 
techniques were also shown by the 
N.P.L. and included barium titanate 
transmitter-receiver probes of low 
impedance. 

The evaluation of machined 
finishes by electronic magnification 
of the surface profile has been re- 
duced to an exact science in the 
equipment developed by Taylor, 
Taylor and Hobson, which is de- 
signed for permanent installation in 
the gauge and tool room. Simple 
portable apparatus (Type PR9150) 
was shown by Philips in which a 
crystal pickup with sapphire stylus 
is preceded by a larger-diameter ball 
to give the reference level and is 


Philips surface roughness comparator with standards. Right: “Linra’’ photo-siubber (Dawe instruments). 
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Tray = 


omen eenceeeatitiinetnnnentnatmatata atten ecient se 


SS en re 


drawn manually acro 
An amplifier and integr 
records the e.m.f. developed which 
compared with a set of 
roughness standards provided 
Electronics in the textile industry 
were well represented. Kelvin and 
Hughes were showing a yarn tension 
pickup making use of a differential 
transformer type of transducer which 
rapidly applied to a running 
3 und f necessary, 
uations of tension 
Irregularities in the weight per unit 
length of yarn are recorded in the 
Fielden-Walker Type WLIA equip 
ment by passing the yarn through a 
ondenser which forms one arm of a 
bridge A similar end is achieved 
in the Dawe Instruments “ Linra” 
irregularity Type 1103) by 
measuring the thickness photo 
electrically and in the automatic 
“ slubber shown by t same firm 
ind operating on the same principle 
a thyratron-operated cutter pre 
vents thickness faults passing to the 
finished work 
Electronic control is widely 
in the chemical industry for the regu 
lation of and hydrogen 
ion concentration (pH In a new 
yutomatic titrimeter shown by Elec 
Instruments the neutralizing 
dispensed in small 


urface 
meter 


may be 


can be 


yarn to uc t 
record fluct 


yauge 


used 
temperature 
tronic 
reagent is 


Kelvin and Hughes yarn 


Fielden 


Above 


Left 


grotor 


measured quantities by a 
ally operated pump, the pulses being 
registered by a counter A relay 
associated with a pH meter stops the 
machine at the end point, and the 
volume of liquid used can be read 
off the boldly figured counter scale 
Photoelectric assessment of flame 
coloration is used in the Evans 
Electroselenium flame photometer for 
the accurate estimation of sodium 
ind potassium salts in solution 


magne 


NON-INDUSTRIAL 


ELECTRONICS 
[ JNDOUBTEDI Y one of the 
/ highlights of this year’s exhibi 
the flying-spot television 
microscope shown by Avimo. The 
specimen to be examined is put in 
an ordinary microscope and scanned 
through the optical system by a c.r.t 
flying-spot generator placed at the 
eye-piece end—in this way the scan 
ning raster is focused down to the 
right sort of dimensions for the speci 
men. Light transmitted through the 
specimen is then collected by a 
photo-multiplier tube, and the output 
of this is amplified and used to 
modulate the intensity of a 
viewing c.r. tube (the scanning sys 
tem of the two tubes being’ syn 


tion was 


Spx i 


tension pickup unit and auxiliary apparat 


Walker yarn weight recorder and inte- 
Elliott magneto-striction delay line. 


hronized of course Apart from its 

obvious advantages for demonstra- 
tion purposes, the instrument gives 
4 magnification greater than that of 
any optical microscope and, unlike 
the electron microscope, can be used 
for examining living cellular struc- 
tures 

Another somewhat unusual instru- 
ment was a_ high-speed recorder 
Ferranti) with no moving parts and 
consequently no mechanical inertia to 
limit the frequency response. In- 
stead of a pen, it uses a fixed 

comb” of separate styli, each of 
which responds to a particular volt- 
age level on the input waveform and 
makes a dot on the voltage-sensitive 
recording paper. Thus the record is 
not a continuous line but built up 
from a series of these dots. The in- 
put waveform is arranged to fre- 
quency modulate an oscillator so that 
different voltage levels produce 
different frequencies; these are 
selected by a bank of tuned circuits 
each one of which energizes a stylus 
in the “comb.” 

Among the various pieces of com- 
puting apparatus on show was a re- 
generative-loop digital storage system 
Elliott) using a new kind of delay 
line Working on the magneto- 
triction effect, it consists of a length 
of nickel-iron tape with an input coil 
it one end and an output coil at the 
other. When a pulse is applied to 
the input coil the tape undergoes a 
change of length (the magneto- 
stricuon effect) and this causes a con- 
striction to travel along to the far end 
where it generates a pulse in the out- 
put coil The delay obtained is 
about 5 microseconds per inch of 
tape. 


OSCILLOSCOPES 


“THERE are no signs that the 
oscilloscope is being in any way 
displaced by other methods, but 
there are certainly fewer new designs 
than in previous years. To a large 
extent this is due to the requirements 
of a general-purpose oscilloscope 
having become largely standardized. 
In one case, the scope of the in- 
strument has been broadened by 
increasing its flexibility for the 
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measurement of non-electrical quan- 
tities. This is the Southern Instru- 
ments M950 universal oscilloscope 
for which auxiliary units, usually 
powered from the oscilloscope itself, 
are available It has a 5-in tube 
operating at 2kV or SkV as required 
and a Y-amplifier with a gain of 
1,200 times. A calibrator is pro- 
vided. The time-base covers 0.5c/s 
to 100kc/s and can be used free- 
running or triggered Stabilized 
power supplies are used 

A. E. Cawkell have an unusual 
oscilloscope in that the time-base has 
a maximum recurrence frequency of 
SO c/s, and a minimum of 0.25c/s 
A 6-in tube with a 5-sec afterglow 
screen is used and the instrument is 
expressly designed for the investiga- 
tion of very low-frequency pheno- 
mena. An electronic switch, which 
operates in both X and Y circuits, is 
provided to give a double-beam 
effect. The amplifiers are direct- 
coupled 

The Nagard wide-range calibrated 
oscilloscope, type 103, is unusual in 
having an interchangeable amplifier 

there are several different models. 

Of a different type, the J. Lang- 
ham Thompson high-speed triggered 
oscilloscope, type 252, has a sweep 


speed of 10 «sec to 20 msec, and the 
trigger can be delayed from 150 usec 
to 10.4 msec 


COMPONENTS 
“OME further developments of the 
miniature “Castanet” tantalum 
electrolytic capacitors have been 
made by Plessey. By series and 
parallel connection of the basic unit 
—a disc of jin dia and }in thick 
giving 55uF at 80 V working—a wide 
range of capacitances for different 
voltages can be produced. New 
miniature ceramics—the “Cascap” 
for 500 V dc. or 265 V a.c. working 
were shown in a wide range of values 
New wire-wound resistors in high 
ohmic values have been developed 
by British Electric Resistance. A 
ceramic tube is used on which is 
space-wound a very fine gauge resis- 
tance wire, but as it will not with- 
stand high firing temperatures it is 
embedded in a special low-tempera- 
ture setting enamel, which after set- 
ting hard can be operated at much 
higher temperatures. Resistors up to 
250kQ are made in this type 
Ericsson have developed some new 
miniature relays. One, a polarized 
type, operates with less than 1 mW 


input and has double-pole contacts, 
the other (non-polarized) is about 
the same sive as a muniature valve, 
operates with 0.7 to 0.8 mA and is a 
single-pole type 


MATERIALS 


QGEVERAL new developments were 
noted in magnetic and electrical 
resistance alloys. Standard Tele- 
phones were demonstrating the pro 
pertics of Permalloy “F,” a high 
permeability “rectangular” hystere 
sis loop type of alloy designed for 
saturable reactors and magnetic 
amplifiers, and Telegraph Construc- 
tion and Maintenance showed 
Mumetal tape 0.0003in thick which 
is suitable for reactors working up to 
40 Mc/s. The same firm have 
developed a resistance alloy, “ Tel- 
conal,” having properties similar to 
“Constantan,” but containing no 
nickel. They have also succeeded in 
producing the high-saturation alloy 
“Permendur” in wire as well as sheet 
form and were showing a vanadium 
cobalt iron permanent-magnet mate- 
rial, “ Vicalloy,” which is malleable 
before heat treatment for magnetiza- 
tion. It has a rententivity of 9,000 
gauss and coercivity of 300 oersteds. 


Right 


Left: Southern Instruments general-purpose oscilloscope (Type M950). 


Ferranti high-speed recorder with fixed style. 


Left: Avimo television microscope. Right: Langham Thompson delayed triggered oscilloscope (Type 252). 
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TEST 


AND MEASURING 


GEAR 


For Routine Laboratory and Workshop Use 


Under this heading are tlected 


equipment shown either at the 


R.E.C.M.F. Exhibit 


been made a m ten 


m in London 


SIGNAL 
A PRECISION andard 


r y” tele. ri 
if ieViSi 


SOULRCES 


uc io 


jyuencies whi 
variety ol 
by Philips 
trolled sound 
changeable 


provide 
video patterns is produced 
It embodies crystal-con 
oscillators 
channels 
and 13 dif 
ade up ot 
here 18 a 
utoring the 


and vision 

different 
sync and blanking puls« 
ferent vide pattern m 
lines, { 
built-in 
patterns 

uning forks as lard of audio- 
still serve many purposes 
electrically driven model 
included in the Muirhead range 
It is ither as a seif-con- 
tained main ‘rated unit (Model 
D630) or as a chi use in 
larger equipments (Model D639 
Operating frequencies range from 
480 w 2,000c/s with a stability ol 
+ 20 parts in a millon 

A frequency standard fitted with a 
lator, {re- 
and multipliers and 
giving either a pulse or a sine wave 
output in decade steps from 100c/s 
to | Mc/s is a new Airmec product 
Its short-period stability is better 
than 1 part in 10° and a 2}-in cr. 
tube is incorporated for visual com- 
of internal and external fre 

Comparison by heterodyne 
clock 
from a 50-« vision of the 


d or frequency 


trequenecy 
a new 


available « 


assis) for 


crystal-controlled ox 


quency dividers 


par 
quencie 
is allowed for a \ 


ison 


ven 
oscillator use 
checks 

Nucleonic and Radiological De 
velopment have a new crystal-con- 
trolled pulse genera embodying a 
chain of decade dividers grving vari- 
from 


abie width 8 utputs 


100 kc 


; down 


MISCELLANEOUS 
EQUIPMENT 
| IGH-VOI 


resistance 


rEST 


PAGE equipments for 
eakage and break 
evidence this 


down tests are more in 
some are quit satile in 


year ver 
the facilities provided Panax have 
1 portable se t up to 10kV 
and giving aural anion of ioniza- 
ikdown 


providing for re 


and 


Oper 
hon on approach the ore 
voltage as well as 
measurements to 10 


made by 


sistance 
ohms 
test voitages variabdic 
20kV with  resistan 


One gives 
SkV to 


casuring 


186 


notes on 
Physical Society’s 
No distinction as to 
ippeared at both shows. 


commercially-available 
Exhibition or at 


the origin 


while Hivolt have an 
eiadorate set with a a.c 
tinuously variable 
30kV. Qualitative 
ionization current are 
is equipped with an 
out which operates 
breakdown occurs; 
clock for registeri 
of breakdown aft 
Ihe clock stops 
operates. 

The Avo “ Electronic Multimeter ” 
s a wide-range general-purpose test 
set for use under arduous condition 
which was developed originally for 
the armed forces. Basically a milli 
voltmeter of 250 mV full scale deflec- 
tion, it includes shunts and mult 
pliers for some 97 ranges of a.c. and 
d.c, current, voltage and resistance 
There is an r.f. probe for measure 
ments up to 


facilities, 
output con 
300 Vito 
urements ol 
made and 
Automatic 


from 
irom 


mea 


initiating a 


when the cut-out 


250 M 
Direct measurement of 


af. and rf. voltages is provided 
by the British Physical Labora- 
tories’ “Probe Millivoltmeter” which 
in three ranges covers 0-150 mV, 
0-500mV and 0-2V_ respectively. 
1¢ smallest readable indication is 
mV and it is usable from 10¢6/s 
to 150 Mc/s 

For r.f. power measurements on 
small transmitters, particularly of the 
mobile type, Marconi Instruments 
have a compact power output meter 
covering 80 to 160 Mc/s and giving 
direct readings over the ranges 0-5 W 
ind 0-25 W 
Sifam have a blind-man’s milli- 
ymmeter with an embossed scale and 
yuzzer to indicate alignment be- 
tween the external hand-moved 
pointer and the internal instrument 
pointer, also a portable quick-acting 
ow-temperature indicator for use 
the range 80 degC to +200 
le An open scale of limited 
coverage, or one of wide coverage, 
in be provided as required. Ie is 
known as the “ Thermaster” and is 
yasically a bridge with a special 
Thermistor in one arm which is an 

ex] loring probe 
An electromagnetic system which 
uuses an inductance to oscillate 
ibout a dust-iron core was shown by 
Electro Acoustic Industries In- 
ductance variation is 1.6 to 4.8“H 
und the unit can be used for pro- 
ducing the sweep in a television 

nal generator 
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Airmec crystal-controlied frequency stan 
vision standard signal generator, Type GM2657, giving choice of 13 test patterns. 


TF9I2/1, and (right) Avo 95-range 
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Jord, Type 861, and (right) Philips tele- 
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Reflections from Man-made 
Objects 
iblesome reflected signals can 
1ded into two main varieties 
that are caused by man-made, 
S¢ from n itural objects 
ob le factory 


ache ts include 


ing towers, gas- 
ess these objects 
numerous they 

1 practically any 

a suitably 
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acute direc- 

erties to reduce the 
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e to the ground to 
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Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 
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very 


yut on a number of | 
ards apart For the 
an I cannot be 
good results, we 
working on special highly directive 
impr ve 
but a very useful means 
high directivity is to use two “ H 
aerials in “ broadside,’ | 
exactly a half wavelength apart on 
vision frequency, and the two 
dipoles connected to the main 
feeder by two equ al lengths of 
80-ohm cable, so that the final 
arrangement looks like a“ Y " with 
the upper arms of equal length 
We appreciate that there will be 
a mismatch, but if necessary this 
adjusted by the usual 
An aerial of this type, if 
dimensioned correctly, will elimin- 
ate a majority of ghosts, although 
there is always the chance that an 
echo may arrive from the 
same direction as the transmitter 
unexpectedly, and be practically 
impossible to eradicate rhe 
windage on such a “ broadside ”’ is 
considerable, and therefore much 
thought must be given to the 
chanical construction before 
array can be left to the 
the elements 
With both an H” and 
‘ broadside " described above, tilt 
ing the aerial so that the elements 
are looking upwards by about 15 
may help, but if the advantage was 
general, we would make our aeri 
that way 
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In all ghosty cast it is 
useless to depend upon directing 
the aerial towards the transmitter 
[he aerial must always be adjusted 
for best pictures when a _ pro- 
gramme, preferably test card “ C,” 
is being transmitted. 
An unusual method 
times produced an acceptable 
in almost impossible circumstances 
is to turn the aerial on its side so 
that it is virtually horizontal. 
Under these conditions the 
signal is rejected, and it may 
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In strong signal areas it 
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Design Note 

is indirectly 
subject matter 
While it is possible for 
us to dimension any 
serial array ("" H ” or 
to provide an improvement 
0 the vision channel this is 
imvariably accompanied by a corre- 
sponding loss on sound. It is our 
experience that certain T.V. re- 
ceivers Cannot stand such an aerial 
under fringe conditions. The sound 
being almost lost. For this reason 
we attempt to average out the 
performance, and to design aerials 
to give the best all round results 
under the variety of 
conditions 
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Exhibitions 
By the time you are reading this 
page we will have exhibited at the 
Physical Society Exhibition and the 
R.E.C.M.F. The Northern Radio 
Show, Manchester, will have com- 
menced where we will be at Stand 
No. 44; this overlaps with the 
B.LI Castle Bromwich, where 
visitors will find us at Stand 
No. C.710. Later in the year we will, 
of course, be at the National Radio 

Exhibition, Earls Court 


The British Industries Fair 
Castle Bromwich 


Stand Number C.710 
Written 24th March, 1952 
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WHEREVER a radio or television diagram shows 
a rectifier operating 


at O'S Volts or higher, at a frequency 
below 5 


2mcs tnere is 


ulmost certain to be a SenTerCel Seleniurn 
Rect 


fier which will do a better job because it 


@&® Saves space and weight 
@&@B| Reduces wiring 


@® Withstands an unlimited instantaneous overload 
GD Reduces heat dissipation 
F/SRL9, 9a,10 211 ep Needs no “ warming-up” period 
@® Saves the cost of a vaiveholder 
@® 1s practically indestructible in service 


@® imposes no limit on the size of the reservoir capacitor 
@® is low in cost 


Standard Telephones and Cables Limited 


Elstree 240 


RECTIFIER DIVISION WARWICK ROAD, BOREHAM WOOD, HERTS. 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


lonospheric History 


] WOULD like to add a few comments to Prof. E. W. 
Marchant’s article, “Pre-Heaviside Propagation 
Theories,” which appeared in the April issue. 

The so-called “ Heaviside” layer is more accurately 
known as the “ Kennelly-Heaviside” layer. Heavi- 
side’s article in the Encyclopedia Britannica, wherein 
he suggested that long-distance radio wave propaga- 
tion may take place via an ionized region in the upper 
atmosphere, did not appear until shortly after 
Kennelly’s paper in Electrical World and Engineer’ in 
which Kennelly put forward the same hypothesis. 

Concerning the first published suggestions of the 
existence of an ionized region in the upper atmos- 
phere, it is important to note the contributions of the 
geomagneticians, Gauss and Stewart. In 1838, Gauss 
stated, at the conclusion of paper on the origin of the 
earth’s magnetic field that “another part of our theory, 
on which there may rest a doubt, is the assumption 
that the causes of the terrestrial magnetic force are 
confined to the interior of the earth. If we look for 
the direct causes, partly or wholly, outside the earth 
and confine ourselves to known scientific principles, 
we can only think of galvanic currents. The atmos- 
phere is no conductor of such currents, neither is the 
void. However, the enigmatical phenomenon of the 
aurora, in which electricity in motion seems to play 
the main part, forbids us to deny the possibility 
of such currents.”* In the ninth edition of the 
Encyclopedia Britannica (1882), Stewart discussed 
four theories which had been proposed to explain the 
solar diurnal variation of the earth’s magnetic field 
and he discarded three of them.’ The fourth, his own 
suggestion, was that this particular geomagnetic varia- 
tion was due to the dynamo-action of a body of ionized 
air in the upper atmosphere moving across the earth’s 
permanent magnetic field. The magnetic field 
associated with these dynamo-induced electric 
currents was the cause of the solar diurnal geo- 
magnetic variation. 

Finally, it is interesting to note that Professor 
Chapman had put forward the hypothesis‘ that the 
ionized region of the earth’s atmosphere was stratified 
shortly before the experimental verification of this 
fact by Appleton. Chapman’s evidence was based on 
geomagnetic observations. C. G. McCUE. 


Datchet. 
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iypothetical Views Regarding the Connection 
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Saaeen.” Encyclo- 


**Odd™ Resistors 


N a recent article (“Why 47,” February issue) 
“Cathode Ray” shows the advantages of “pre- 
ferred value” resistors. Readers may be interested 
in an additional advantage (at least for some values!) 
indicated by this passage from a well-known service- 
man’s guide 
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“ Some of the larger radio manufacturers . . . employ 
mercury-vapour lamp lighting in their assembly 
plants. Certain colours are difficult to distinguish 
under the bluish-green light of these lamps. To over- 
come this difficulty, in such cases, these manufac- 
turers employ odd-values of resistors. For example, 
the “black” in the green-black-orange colour coding 
of a 50,000-ohm resistor is not clearly distinguishable 
under this light. Therefore, instead of using 50,000- 
ohm resistors, 51,000-ohm units are used instead, since 
each of the code colours (green-brown-orange) for this 
value of resistance show up sufficiently well. Likewise 
99,000-ohm resistors are used instead of 100,000-ohm 
units, etc.” E. N. MEAKIN. 

Carlisle. 


Colour Coding 


N AY I suggest an idea which I have found most 
useful? The colour code for resistors is firmly 
established, and directly one sees a green spot one’s 
mind automatically says “5.” I mark all B.A. taps and 
dies with a paint spot, so I can pick a 2B.A. tap out 
of dozens simply by its red spot. Also, drills can be 
marked with three significant figures, so that a 4in drill 
has brown and red whilst a 5/64in drill has green, 
blue and yellow. A sin drill would normally be 
difficult to distinguish from the last-mentioned in a 
pile of drills, but painted brown, brown blue it looks 
quite different. 

This system is much quicker than looking at the 
drill shank and also serves to put a personal mark 
on the tools. LEONARD W. GENTRY. 

Fakenham, Norfolk. 


Units of Capacitance 


‘THE plea of V. Mayes (January issue) in favour of 

billion instead of milliard for 10’, leaves us on the 
Continent with the problem of what to call 10'* (now 
billion = bi-million). 

Compare 10'*=tri-million or 
quadruple-million or 
sextillion, septillion, etc. 

Though more used in astronomy than radio, the 
logic of these names seems so clear that I recommend 
them strongly. 

Incidentally, the prefixes “pico” and “nano 
became popular in this country fifteen or twenty years 
ago, mostly through the technical publications of 
Philips and others, with “ pico” as favourite. 

Zwolle, Holland. E. J. F. THTERENS. 


trillion, 10°* 
quadrillion, 10° = quintillion, 


Picture Quality 


PROPOS the remarks recently made by corre- 
spondents in your columns regarding the 
“lininess” apparent on the larger television screens, 
I thoroughly agree that this spoils the general 
pleasure (?) of viewing, and cannot easily be over- 
looked. 
Spot wobbulation has been suggested and tried as 
a cure with encouraging results, although few manu- 
facturers fit this as a standard feature. There are 
disadvantages in its use, such as the necessity for 
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careful screening to keep the signal from passing 
through the video amplifier, or from interfering with 
neighbouring receivers 

I would like to suggest an alternative scheme which 
does not have the above disadvantages, though no 
doubt it will have its own difficulties. 

Ihe scheme could be termed “Frame Lift” and 
its action is to lift the whole picture by half the dis- 
tance between the centres of adjacent lines, the result 
being, to the eye, a picture of 910 lines instead of 405 
lines. The light output should be increased since 
more of the screen is used, and since the signal 
required is a square wave of 12} pulse repetition fre- 
quency synchronized with the frame, there can be 
little r.f. interference 

Ihe overall effect is really that of two pictures 
displaced vertically by half a line width, that is, say 
in the case of a Yin screen, never greater than 0.0lin. 

Thus any defocusing effect will be negligible, but 
“ lininess” will disappear 

I am in no position to experiment with this matter, 
but mayhap some of your correspondents will do so 
and report GES. R 


Telegraph Tempo 


YOUR Editorial (April 1952 issue) complains of the 

speed of transit of messages over the inland 
telegraphic network Although there are no doubt 
numerous examples of troublesome delays on these 


WINDS IN 


INDS in the lower atmosphere are caused by 
temperature or pressure gradients, which result 
in bodily movements of the air tending to produce 

uniform conditions. But in the stratosphere it was 

supposed that they would not exist, because the tempera 
ture has hitherto been thought not to vary with height 

Similarly, at higher levels in the atmosphere, i.e., the 

ionosphere, it considered that the air would be 

stratified into layers of uniform intensity, and not subject 
to wind-like movement 

Details of investigations made both in the U.S.A. and 
in this country, which have recently been published, indi- 
cate that these ideas about the stratosphere and ionosphere 
may not be correct and that horizontal movements of air, 
as well as local turbulences, may occur. Most of this 
work has been done in this country by the Cavendish 

Laboratory, Cambridge, the University of Manchester, and 

the D.S.LR. Radio Research Station, and, in the U.S.A., 

by the National Bureau of Standards. 

he ionospheric investigations are mainly based on the 
fact that when a probing radio wave of constant amplitude 
is sent up to the ionosphere it usually returns with an 
amplitude which varies with time. This indicates the 
presence of an irregularity in the ionization of the reflecting 
layer, and it is then necessary to examine the nature of 
the fading in order to determine whether any movement 
exists at the point of reflection. One method of doing 
this is to observe the fading on two spaced receiving 
acrials. It is then found that the fading observed at the 
different receivers is of a similar pattern, but is displaced 
in time his means that the ionospheric irregularities 
are reflecting the waves in a varying manner so as to 
produce a pattern of varying field strengths on the ground, 
and, furthermore, that the varying field strength pattern 
is moving past the receiving aerials in accordance with 


the movement of the reflecting irregularities. The fading 


more 


was 


low 


THE 


continued 


services, it can be said that very positive steps are 
being taken to reduce the transit ume to a minimum, 
the most important step being the introduction of an 
automatic switching scheme for the inland network. 

Between 1935-1938 a complete survey was carried 
out into the possibilities of automatic telegraphy and 
field trials were in progress at the outbreak of 
hostilities in 1939. The whole scheme was shelved 
because of the war, but in 1943 a manual switching 
scheme was introduced. The earlier point-to-point 
method required numerous retransmissions of most 
messages and the greater flexibility of manual switch- 
ing largely overcame this, greatly decreasing the 
transit time. Time was still lost, however, in the 
process of setting up and clearing switchboard con- 
nections, and this difficulty will be overcome by the 
automatic switching scheme. Automatic switching 
centres are already installed in various parts of the 
country and the scheme should be completed by 1955 
with a total of 24 switching points. 

Indeed, on completion, any teleprinter operator will 
be able to set up a connection with any other tele- 
graph office in the country by merely dialling a six- 
digit code; the total setting-up time taking less than 
10 seconds! 

If then, in a year or so, an air passenger arrives at 
his destination ahead of the telegram announcing his 
departure, it does not appear that the fault will lie in 
a lack of foresight in the technical field. 


Bletchley. E. M. GLASSCOCK. 


IONOSPHERE 


pattern on the ground will, in fact, move twice as fast 
is the irregularity in the ionosphere overhead. 

In this country (and also in the U.S.A.) three receivers 
spaced about 100m apart in the form of a triangle have 
been used to measure the movement of irregularities in 
the E region at a height of 100km. The irregularities have 
been found to have a size of about 200m and to move 
horizontally at a speed of about 80m/sec, besides having 
a random or turbulent movement. Similar wind-like 
movements have been observed in the F layer, the drift 
velocities being of the order of 100m/sec, and the 
turbulent velocities of the order of 1m /sec. 

Results obtained in the U.S.A. have been compared 
with those obtained here, and the directions of drift were 
found to be in many ways similar. This may indicate 
that a world-wide circulatory system exists in the high 
atmosphere In the winter the wind direction is 
principally towards the east and in the summer months 
generally south-westerly 

Some observers have, however, noted diurnal changes 
in the drift, and in some cases complete reversals have 
occurred within 30 minutes. Meteorological opinion is 
that if bodily movements of air occur in the high atmos- 
phere they are most likely to be caused by temperature 
differences, but that the temperature differences necessary 
for the drift velocities observed are unlikely to exist. 
Furthermore, the reversals in direction which have been 
noted are difficult to explain on the basis of temperature 
changes. The present conclusion seems to be that, whilst 
the observed phenomena may be due to actual wind-like 
movements of air in the ionosphere, movements of 
electron-density do not necessarily imply such bodily 
movement. And the moving fading pattern on the ground 
could therefore be produced by movements in the electron 
density overhead, without there being bodily movement 
of the air.—T. W. B. 
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WORLD OF WIRELESS 


Earls Court Plans ¢ Interference Investigation Continues ¢ 


Record 


National Show 


DJLANS for the 19th National 
Radio Show, to be held at Earls 

Court, London, S.W.5, from 26th 
August to 6th September, have now 
been announced by the organizers, 
the Radio Industry Council. 

Advantage is being taken of the 
experience gained at last year’s show 
the first at Earls Court) and, as a 
result, a considerable amount of 
rearranging of stands and the in- 
clusion of special exhibits is planned. 
Some of the wide open spaces, which 
last year produced what our corre- 
spondent, “Free Grid,” called “an 
air of sepulchral gloom,” will be 
filled. The B.B.C. studio will be 
bigger than last year and will have 
seating for 2,000 

The spirit of the exhibition, which 
is planned to be representative of the 
whole radio industry, is “show how 
it works.” 


V.H.F.: a Promise? 


“THE north-east is to have a v.hf. 
broadcasting transmitter and the 
first of the low-power television 
stations to be erected. This was 
stated by the P.M.G., Earl De La 
Warr, when he received a deputation 
recently to discuss the delay in 
establishing a television service in the 
area and the possibility of improving 
the sound service 
It will be recalled that in the 
original plan for a nation-wide tele- 
vision service there was to be a 
station on Pontop Pike, Co. Durham, 
but, like the other four secondary 
stations, its erection has been post- 
poned. It has been suggested that 
the 5-kW transmitters being used 
initially at Kirk o’ Shotts and Wenvoe 
were originally intended for the low- 
power stations, but the P.M.G. will 
not be drawn into confirming this. 


Interference Suppression 


[X response to a number of ques- 
tions in the House recently, the 
Asst. P.M.G. has made known the 
progress made in investigating inter- 
ference He announced that an 
idvisory committee had been ap- 
pointed by the P.M.G. to consider 
the requirements which might be 
prescribed in regulations dealing with 
interference caused by small electric 
motors Among the twenty-one 
members—selected from the panel 
nominated by the I.E.E.—are three 
members of the I.E.E. Radio Section, 
N. R. Bligh, W. A. H. Parker and 
E. L. E. Pawley. The director of 
the Electrical Research Association 
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(Dr. S. Whitehead) and W. A. Scarr, 
past-president of the R.S.G.B., are 
also members of the Committee, of 
which J. R. Beard, C.B.E., is chair- 
man 

A regulation is now being pre- 
pared regarding the fitting of sup- 
pressors to new cars, and the com- 
mittee investigating interference 
caused by refrigerators has sub- 
mitted a report to the P.M.G. and 
the question of making regulations is 
being considered. 
Another Radio Jubilee 
YILLiam DAVIES, | recently 

awarded the M.B.E., completes 

his 50th year with the Marconi 
Marine Company in June It is 
claimed he was the first official sea- 
going wireless operator, having joined 
in 1902. After training at the Lizard 
Station “ Billy” Davies went to sea 
in the Allan Liner Parisian. Earlier 
marine wireless had been on what we 
should now call an experimental 
basis. Marconi’s success in spanning 
the Atlantic in 1901 had convinced 
shipowners that useful ranges of 
communication could be attained, 
and Mr. Davies may be said to have 
inaugurated the regular marine 
service 

The first voyage was not arduous; 
there was only one coast station with 
which the Parisian could communi- 
cate—Malin Head, Northern Ireland 
There were then no stations on the 
other side of the Atlantic. Fairly 
obviously, jamming was no prob- 
lem, but atmospherics were The 
coherer detector then in use was an 
“on-off ” device, offering no means 
of discriminating between atmo- 
spheric discharge and signal Mr 
Davies, who is still at sea, seryed 
through both World Wars, and was 
off Arromanches on D-Day 


WILLIAM DAVIES outside Buckingham 
Palace after receiving the M.B.E. 


Exports * Future of Telekinema 


Amateurs at Sea 


S a result of negotiations between 
4A the Radio Society of Great 
Britain and the G P.O. it is 
announced that the P.M.G. is pre- 
pared to authorize qualified persons 
to operate amateur stations on board 
ship. It is, however, stressed that 
these maritime mobile licences, cost- 
ing £4 p.a., will be issued for the 
sole purpose of undertaking construc- 
tive experiments with nominated 
amateurs in the 144, 420, 1215, 2300 
and 5600 Mc/s bands 

Communications regarding these 
facilities should be addressed to the 
Overseas Telecommunications Dept., 
B.B.), Headquarters Building, 
G.P.O., London, E.C.1. 


B.S.R.A, Exhibition 


“THE sixth annual convention and 
exhibition of sound recording 
and reproducing equipment, organ- 
ized by the British Sound Recording 
Association, will be held at the Wal- 
dorf Hotel, Aldwych, London, 
W.C.2, on 17th and 18th May 
Twenty-three exhibitors will be 
taking part and a number of them 
will demonstrate disc, tape and wire 
reproducers and  audio-frequency 
equipment in the demonstration 
rooms provided. 
Admission to the show, which will 
be open both days from 10.30 to 6.0, 
will be by catalogue, price Is 6d. 


Exports Still Rising 


N spite of the demands of the 
defence programme, substantial 
increases in exports were recorded by 
each of the four sections of the in- 
dustry during the first two months 
of the year compared with January 
and February 1951. The compara- 
tive figures (1951 in brackets) are: — 
components £1,615,000 (£1,013,000), 
transmitters, communications gear 
and navigational aids £1,064,000 
£687,000), broadcast receivers 
£956,000 (£634,000) and valves 
£658,000 (£470,000). 


Industrial Electronics 


T® application of electronics in 
handling and processing mat- 
erials is to be dealt with in one of the 
eleven papers at the Convention 
organized in connection with the 
Mechanical Handling Exhibition 
(Olympia, 4th-14th June). The 
aper “Electronics im Materials 
jandling,” by L. Landon Goodman, 
B.Sc.(Eng.), will deal inter alia with 
electronic speed control of power 
drives, the use of light-sensitive cells 
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A. MARRIOTT, B.A., 
vice-chairman, R./.C. 


It is published by the Trader Put 
ishing Co., Dorset House, St 
Street, London, S.E.1 


BALE. 


"THE radio industry 
British Industries Fair, whi 

opens in London (Olympia and Ear! 
Court) and Castle Bromwich on 5th 
May, can hardly be called represen 
tative. While in the Midland section 
the industrial applicanons of ¢ 
tronics will be well represented 
a number of instrument makers 
exhibiting at both centres, 
almost a complete absence of dome 
tic receivers Sound recording am 
reproducing equipment for both com 
mercial and domestic use and inter 
com equipment consttute 
part of the industry’s contribution 
Olympia 

Admission to each section of 
Fair, which will remain open 
l6th Mav, is 2s 6d 


mford 


price 10s 6d 


display at 


there 


PERSONALITIES 


A. Jj.  Berunker, 
A.M.LE.E., | 
I K 
turned from 
America, has no 
ally responsible f ’ commerci 
activities of the pany’s Electronics 
Division of which rd Waleran is com 
mercial manager 


D. T. Hollingsworth has 
appointed chief engineer of 
Insulated Callender’s Cables, I 
as Such, will be responsible f 
research and the design and 
ing application of 
factured by the 
Callender’s in 192‘ 
merger between Caller 
British Insulated 
appointed cable r 


W. H. Stevens, 
Research Dept. of 
after fifteen years 
employ, to join R.F 
has rejoined Cossor’s 
works design He 
for the production 
company's produ 


TED 


been 


British 


OFFIC! 


RS 


. H. 


SPAGNOLETT 
chairman, B.R.E.M.A. 


Hector V. Slade, M.B.E., T-.D., 
leputy managing director of the Garrard 
Engineering and Manufacturing Co., 

been elected chairman of the Radio 

Electronic Component Manufac- 

turers Federation in succession to 
F. Taylor (T.C.C 


H. V. SLADE, M.B.E., 


P. D. Canning, who is re-elected vice- 
an of the R.E.C.M.F., was in 
of Plessey’s transmitter test and 

1945 when he 

r components de- 

company He is 

hairman of the R.1.C. Technical Speci- 
auon Committee (he jointly opened 
recent LE.I jiscussion on com- 

1t standardization) and of the 


Federation’s Technical Committee 


m dept. t 
became responsible 
velopment for the 


Maurice Taylor, the chief engineer of 
the recently formed Cyprus Broadcast- 
ng Service, was with the B.B.C. until 
1948, when he was appointed Chief 
[echnical Officer to the Forces Broad- 
usting Service in the Middle East. 
Whilst with the B.B. he was con- 
erned with the installation of the 
medium-wave station at Ottringham 
und the building of the high-power 
transmitters which were set up 
after D-Day. 


mobile 
lle 


France soon 


OUR AUTHORS 


D. T. N. Williamson, who writes on 
modifications to the Williamson ampli- 
fier in this issue, studied engineering at 
the University of Edinburgh, joining the 
M.O. Valve Co. in 1943, where he was 


THE INDUSTRY 


K. S. DAVIS, B.Sc., 
chairman, R.C.E.E.A. 
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concerned mainly with circuit tech- 

It was while he was there that 

ied the amplifier which is now 

ersally by his name. Since 

has been with Ferranti at Edin- 

ngaged on research projects of 

nature, including instrumenta- 

u and the visual recording of data, 

pickup and the design of 

electro-mechanical devices. He is, at 

present, in charge of a department in- 

vestigatir problems of precision 
measu and 


Jevelopmen 


i control. 


H. V. Sims, contributor of the article 
“ Experimenter’s R.F. Bridge ” in this 
issue, joined the Radio Gramophone 
Development Co. in 1934, subsequently 
taking charge of the Service Dept. In 
1940 he went to the B.B.C. Operations 
and Mai nance Dept. and for three 
years worked on transmitters at 
Westergien and the Daventry Empire 
station, followed by three and a half 
years’ experience of acrial n.casurements 
at Daventry He joined the Engincer- 
Dept. of the Corporation 
was appointed senior lec- 

frequency) in 1949, 


IN BRIEF 


Receiving Licences.—-For the second 
month in succession, the number of 
television licences in Great Britain in- 
creased by more than 100,000 in 
February, bringing the total to 
1,386,000 Approximately 12,687,000 
broadcast receiving licences, both 

nd and television, were current in 
U.K. at the end of February. 


Another Caravan transmitter was 
brought into service by the B.B.C. in 
March (on a site between Barnstaple 

i Bideford, Devon) to expedite the 

»lem«e ion of the plan to provide 
twelve low-power stations to improve 
reception of the Home Service. “Two 
250-watt transmitters, capable of being 
paralleled, are installed in the caravan 
The aerial for the 2-kW permanent 
station is being used. The station—the 
eighth to be brought into use—operates 
on 1,052kc/s 


Television in Ireland.—Ekco advise 
us that during the opening of the Kirk 

Shotts television station a dealer in 
Belfast—117 miles from the Scottish 
transmitter—reported reception of this 
5-kW transmitter “ incomparably 
better” than from the 45-kW Holme 
Moss station 


Development of C.R.Ts.—Charts 
and lecture notes covering the develop- 
ment of the cathode-ray tube from the 

ybservation of “ cathode radia- 
Plicker in 1859 to the present 
produced by Ediswan 

are obtainable gratis by lecturers, 
asters, etc., from the Publicity 
he Edison Swan Electric Co., 
Charing Cross Road, London, 


Television Lectures.—A series of five 
the application of modern 
television transmitting techniques, by 
members of the B.B.C. technical staff, 
at 7.0 on Mondays (be- 
May) at the Norwood 
College, Knight's Hil 
27. They will be precede 
by a lecture on large-screen 
r. M. C. Lance (Cinema 
Particulars of the lectures 
from the principal, Dr. 
he fees are: individual 
whole series, 17s 6d. 
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Durham Baursary.—The Junior Insti- 
tution of Engineers offers the award of 
the Durham Bursary (£20) to young 
men between the ages of 19 and 25 
who are “in course of training for tl 
engineering or an allied profession.” 
Entrants must submit a_ thesis 
ist August on an “engineering, tech 
nical or scientific” subject written 
specially for the competition Entry 
forms and particulars are available from 
the J.1.E., 39, Victoria Street, West- 
minster, London, S.W.1 

Gramophiles._We have received a 
programme of the next three months 
meetings of the City of London Phono 
graph and Gramophone Society (pre 
viously C. of L. Phonograph and Radio 
Soc in which is listed a 
of recorded recitals including « 
lateral cut discs and hill and 
cordings. On 6th May, Lynton Fletcher, 
who was for some years director of the 
B.B.C.’s Recorded Programr Dept 
will talk on “The Future Sound 
Recording ” with recorded _ illustra- 
tions). Particulars of the Society, 
mainly caters for those techni 
terested in the recording and reproduc- 
tion of sound, are obtainable from R. H 
Clarke, 12, Grove Road, North Finch- 
ley, N.12. Meetings are held fortnightly 
at 6.30 at the “ Cock and Magpie,” 72, 
Wilson Street, London, E.C.2. 


Electronics Exhibition.—The seventh 
annual exhibition of electronic devices, 
organized by the North West Branch 
of the Institution of Electronics, w 
held at the College of Techno! 
Manchester, from 15th to 18th 
Admission to the exhibition, which 
include, in addition to the commercial 
section, one devoted to scientific and 
industrial research, will be by ticket 
available from W. Birtwistle, 17, 
Blackwater Street, Rochdale, Lancs 


Telearchics. 
16th-17th August two §internati | 
contests for radio-controlled models are 
being held at Stanley Park, Blackpool, 
Lancs, under the auspices of the Inter- 
national Radio-Con- 
trolled Models 
Society. On the 16th 
model power and sail- 
ing boats will be com- 
peting, and on _ the 
17th model aircratt 
Details of the con- 
tests, which are open 
to any competitor, can 
be obtained 
Cc. H. Lindsey, ‘ 

Bramhall Lane South, 
Bramhall, Stockport, 
Cheshire 


During the week-end of 
' 


CONSUMING THEIR 
OWN NOISE. De- 
signed by N. D. N. 
Belham, science mas- 
ter at the Mid-Essex 
County Technical 
Schoo!, Chelmsford, 
this multi-keyboard 
electronic organ per- 
mits as many as 24 
students to practise 
without mutual inter- 
ference. The teacher 
can listen to any or all 
players, interject in- 
structions and connect 
the output from in- 
dividual keyboards for 
duets, quartets, etc. 


R.E.C.M.F. Council.—-The annual 
general meeting of the Radio and 
Electronic Component Manufacturers’ 
Federation—which now has 137 mem- 
bers-—-was held a few days before the 
opening of the components show 
ported elsewhere in this issue 
following member __ firms—with 
brackets the representative——were 
elected to the Council:—Garrard (H. V 
Slade), N.S.F. (S. Wilding Cole), Pain- 
ton (C. M. Benham), Plessey (P. D. 
Canning), Reliance Electrical Wire 

H. Davis), T.C.C. (W. F. Taylor), 

M.C. (W. F. Randall), and T.M.C 

Jackson), with Hassett & Harper 

Hassett, Jnr.) as representatives 

> associate members. The Council 

subsequently co-opted Automatic Coil 

der (R. E. Hill), B.1. Callender’s 

G. B. Wetton) and Hunt (S. H 
Brewell 

Patent Office Library.—It has been 
decided to continue the extended hours 

opening of the Patent Office Library 

25, Southampton Buildings, Chancery 

1 London, W.C.2, introduced in 

year. It will continue to open 
each weekday and close at 

p-m. Monday to Friday and 5 p.m 

Saturday 


Australian Television.—-The introduc- 
tion of a television service in the 
Dominion has been postponed in- 
definitely in view of the economic 
situation, It was announced over a year 
ago that a 5-kW experimental station, 
working on 625 lines in the band 
181.5-204Mc would be opened in 
Sydney preparatory to stations being 
erected in the six State capitals 


Great Lakes R/T.—A treaty was re- 
cently signed between Canada and the 
United States, providing for a uni- 
form system of marine radiotelephony 
on the Great Lakes It also makes 
compulsory the fitting of radiotelephone 
equipment in all lake shipping of 500 
gross tons and over, and in all pas- 
senger-carrying vessels over 65 feet in 
length 


“Th 


Sets.—The radi BUSINESS NOTES 
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German Television 
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ers are on I maner 
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fits f the R.S.G.B. Amat 


6,750 amateurs in th Mexican Enquiry 
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Trading), Ltd., 
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W.C.] r 6d the supply 
should have 1 
Murphy telev 
tronic gear are 
under an 
between 
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Sound installation re 
G.E.C. at the “up” 
at Toton, Notts, on 


Electronic Music 4 
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the country, 


Sixth Edition 
World 
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blished signal boxes and 


= E. K. Cole, 
director of Ek 
India Confer 
dealers in Mar 
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National-Ekco 


NEW ADDRESSES — 


Acru Electric Tool Manufacturing Co., Elliott Brothers 
t ring irons Bagrit, their 
Cha reet, Stock ng the Unit 
is going into 
facture of son 
sagen ane tronic apparatus 
pened also. «advised of ¢ e 
Street, W. P. Rowley, M.B.I 
as sales manager 
Division of the ] 
formerly 


urticulars 


du rnh 


akers of Py g i 


I Manchester 


Aluminium Wire and Cable Co., 


¢ 


Lustraphone, Ltd., 


Rees-Mace Marine, Ltd., 


that J. M. Wardle 
vears with the 
Marine Comm 

at sea), has } 


charge of all its depots in Great Brita 


]. A. Gordon has 


Television Society as travelling 
office of the iety mainly concerne 
Shaftesbur Avenue, 2 (Tel yachtsmen with the p 
Temple Ba telephone ¢ rT 
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Pye radio-telephone gear has been 
fitred by Rees-Mace the 26-ton yacht 
Mi b which will take part i 


valu 


Alsheath, Ltd 
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Rad Gro isit 
Station at Dun- 
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Southern 
ges and Educ 
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Ph.D., M.Sc.(Eng.), at 6.30 on 7th 
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nication Theory” 
Flood, Ph.D., L. R. F. Harris, 


at the L.E.E., Savoy 
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VORTEXION 
High Quality 
Reproduction 


“FIFTY and THIRTY WATT’ CINEMA 
AMPLIFIERS as illustrated for single or 
double P.E.C. input with separate adjust- 
able bias. Full range of tone controls to suit 
all needs with built-in Exciter Supply if 
required, 


TYPE C.P. 20A AMPLIFIER For AC Mains and 
12 volt working giving 15 watts output, has 
switch change-over from AC to DC and “‘Stand- 
by "’ positions. Consumes only 54 amperes from 
12 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm micro- 
phone, provision for crystal or moving iron pick- 
up with tone control for bass and top. Outputs 
for 7.5 and 15 ohms. Complete in steel case 
with valves. 


FOUR-WAY ELECTRONIC MIXER This unit has 4 built-in 
balanced and screened microphone transformers, normally 
of 7.5~30 ohms impedance. It has 5 valves and selenium rec- 
tifier supplied by its own built-in screened power pack con- 
sumption 20 watts. Suitable for recording and dubbing, or 
large P.A. Installations since it will drive up to six of our 
50 watts amplifiers whose base dimensions it matches. The 
standard model has an output impedance of 20,000 ohms or 
less and any impedance can be supplied to order. 


OTHER MODELS IN OUR RANGE OF 
AMPLIFIERS ARE 


*“SUPER-FIFTY WATT ”’ 
“THIRTY WATT ”’ 
** 10-15 WATT RECORD REPRODUCER "’ 


These are fitted in well ventilated steel cases 
with recessed controls, as illustrated. 


Full details upon request. 
Export enquiries invited. 


VORTEXION LYITD.. 


257-261 THE BROADWAY, WIMBLEDON, LONDON, 8.W.19 


Telephones: Lib 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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MARCONI 


serves 


Marconi came into a world in which 
communications were adolescent. 
When he left it, the marvels of radio 
were a commonplace. His name 
had achieved immortality ; his work 
was established in the service 

of mankind. It is therefore 

no coincidence that the Company 
which he founded should 

supply communication and navigation 
equipment for aircraft like 

the Canberra and Comet, which 

are the most advanced 


of their class in the world. 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD: CHELMSFORD: ESSEX 


Component Colour Coding 


Summarizing the Standard Systems 


By D. F. 


HE colour coding of radio components for value 
and identificauon was originated by individual 
manufacturers, but has now been standardized 

by trade associations and Government departments 
working co-operatively. Coding of resistors and capaci- 
tors has received international attention by the 
International Electrotechnical Commission. 

In Great Britain the two bodies concerned with 
coding of radio components are the Inter-Service Radio 
Components Standardization Committee (R.C.S.C 
House, New Oxford Street, London, 
W.C.1, which represents the Navy, Army, Air Force 
and Post Office; and the Radio Industry Council 
R.L.C.), 59, Russell Square, London, W.C.1, which 
comprises representatives of the Radio and Electronic 
Component Manufacturers’ Federation, the British 
Radio Equipment Manufacturers’ Association and the 
Radio Communication and Electronic Engineering 
Association 

Ihe colour shades used for radio component colour 
coding are laid down in British Standard 381-C: 1948, 
ind in all specifications the shade numbers from 381-C 
ire quoted. Where one colour is put over another the 
final result may be slightly different from the shades 
given in the British Standard but the shades have been 
chosen such that under all normal conditions of use they 
are distinct and are not liable to be confused by people 
of normal vision. 

Resistor coding.—The information conveyed by the 
colour coding of resistors is resistance value, tolerance 
ind identification. This applies to both wire-wound 
resistors and to composition resistors of both grades 
The standard resistance ranges for composition resis- 


aiso 


t 
Castlewood 


Resistor, Ltd 
System of colour-code marking used for wire-wound 
ymposition resistors 


wiRE-WwOUND 
AND GRADE 2 
COMPOSITION 


> 


i 


GRADE | 
COMPOSITION 
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Vow in Operation 


URQUHART* 


tors are 10 ohms to 10 megohms. The resistance range 
for wire-wound resistors is not definitely stated in any 
existing specification. In RCS/111, part numbers are 
given covering certain ranges, but these are in process 
of modification 
With wire-wound resistors colour coding is allowed 
as an alternative to other marking, but with composition 
resistors colour coding is preferred for Grade 1 and 
obligatory for Grade 2 
Preferred-value tables are laid down for both wire- 
wound and composition resistors. For wire-wound 
resistors the preferred values are the same for all 
tolerances. This 1s also the case for Grade 1 composi- 
tion resistors, but with Grade 2 composition resistors 
the preferred values differ with tolerance. The standard 
tolerances for wire-wound resistors are +1%, +2%, 
5 and 10 With composition resistors the 
standard tolerances for Grade 1 are: +1°,, +2% and 
5%. For Grade 2: +5 +10°, and +20 
For wire-wound resistors, Grade 1 composition 
resistors, and Grade 2 composition resistors of +5 
tolerance, the preferred value series is :— 
BO; Lis 32;. 33; O35; WSs Bes Ses Ze 
a Zi. tk 33:5 SB WR: 4 Gr 3k 
56; 62; 68; 75; 82; 91; 100, with the 
addition of a nought to each decade up to the 
maximum value. 
For composition resistors Grade 2 of + 10°, tolerance 
the preferred value series 1s :— 
tO: iz: WS; hs. 22s 273 Soe Fe Se: 
56; 68; 82; 100, with the addition of a 
nought in each decade up to the maximum 
value 
For composition 


resistors Grade 2 of +20 


TABLE I 
Standard Colour Code Chart for Resistors 


B.S.381-C Ist 2nd Mull ti- 
Number’ Figure Figure plying 
sa”) *OB” | Vous 


oe es bed 


Colour 


1O— 

10 
l 

10 


Brown 
Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Grey 
White 
Salmon 
Pink 


oCoeBAICVUlL WN 


roverancée, (he tolerance 


j 


1 value f 


series 1s as follows 
47; 68; 100, with the 


nought in each decade up to the 


resistors is indicated by 
which refers to Table I a 


First colour 
Second colour,“ B 


Phird colour 


denotes first digit of resistance 
‘denotes second digit of resistance 
»’ denotes muluplier of resistance 
Fourth colour LD,” denotes tolerance. 
Fifth colour, “FE,” identifies Grade 1 composition 
resistor and is Salmon Pink 


he specification ncerned with this resistor colour 
ing are R.C.S¢ RCS.111, RCL.112, Issue 1 
R.1.¢ RIC/111, Issue 1, July, 1950, RIC/112, 
1, May, 1950, RIC/113, Issue 1, June, 1950. It 
> appreciated that work on specifications of this 
continuous and that new issues of the speci- 
fications will be necessary from time to time; neverthe 
less, the specification numbers will remain the same 


nature 1 


Capacitor coding. 
-r more 


extra 


Nour coding of capacitors is 
complicated than resistor coding as there 
information to be conveyed. Therefore the 
types of capacitors concerned and their 
specifications are each dealt with separately. 


Mica dielectric, stacked foil (specification D/RIC, 
132 Phe use of colour coding under this specification 
s for indentification and is dealt with in clause 1.8.15, 

ich lays down that “ capacitors designed for 750-volt 
working shall be suitably marked or have a green fleck 
in the moulding material.’ 


Various 


(.eramt 


D/RIC/133 


RCL /133 


specifications 


and 
permit a 


dielectric (specifications 
Both these 


2nd 5rd 4th DOTS 


Fig. 2. Colour-code system for ceramic-dielectric copacitors. 


rABLE I 


Standard Colour Code Chart for Capacitors 


4th dot tolerance 


End lst dot 
Colour let sig 


— figure 
coe 


2nd dot 
ind sig 
figure 


olour 10 pF or | More 
than 
10 pF 


l 


mn actual practice 


her specification 


xle to be used as an alternative marking and in 
is very largely used. A five-colour code 
because in addition to capacitance and 
tolerance the temperature coefficient must be indicated 
At the time of writing the R.C.S.C, have not officially 
adopted any colour code. The colour code set out in 
D/RIC ; given in Table II and Fig. 2 shows how 
i applied 


practice tnis 


necessary 


specification D/RIC/134).—Here 
is merely used for identification 
and the specification says “ Where two or more capaci- 
tors are included in one can, the anode of the capacitor 
<curring on the outside of the combined winding shall 
be connected to a tag coded RED.” 

Tubular, metallized paper dielectric (specification 
D/RIC/136 Here colour coding is an alternative 
method of marking capacitance because there is only 
one standard tolerance. The colour coding scheme is 
shown by Table III below 

It should be noted that in every case where colour 
coding is used to indicate a number the colours always 
have the same numerical value 

Transformers.—Some years ago a standard colour 
code for transformer leads was laid down by the 
R.E.C.M.F., but this has gone out of use and at the 
present time manufacturers who do use coloured leads 
each have their own system of coding. It would seem 
that a standard colour code for transformer leads no 
longer exists in this country. 

Pick-up styli.—An identification colour code for styli 
has recently been adopted by the R.E.C.M.F. The case 
is either self-coloured or has a colour spot as follows, 
according to the shade numbers laid down in B.S.S. 
381-C 


jin 
coding 


Red 538 
Green (216 
Violet (796 


long playing 
standard 78 (r.p.m.) 
universal 
The stylus itself is marked on the tip as follows : — 
Red (538 0.001in 
Lemon (355 0.002in 
Green (216 0.0025in 
French Blue (166 0.003in 
Orange (557 0.0035in 
Violet (796 universal 
The material is indicated by a colour band on the 
shaft : — 
Black 
White 
No colour 
Special Sky 


hard metal 

diamond 

sapphire 
Blue oval tip 


TABLE Ill 
Colour Code for Metallized-paper Capacitors 


2nd Dot 
2nd Fig. 


Ist Dot 
ist Fig. 


3rd Dot 
Colour Multiplier 
Black l 
Brown 10 
Red ° 100 
Orange 1,000 
Yellow 10,000 
Green 

Blue 

Violet 

Grey 

White 
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ECHO FISHING 


Ultrasonic Depth Sounder Indicating 


Different Kinds of Fish 


Indicator unit of the ** Fischlupe*’ sounder 


being somewhat conservative in their approach 
to new technical aids and devices, it seems they 
have been completely won over to the advantages 


A LTHOUGH fishermen have the reputation of 


offered by radio and electronics. Radio pure and 
simple they have accepted almost universally, radar 
is well on the way, and now they are going in for 
ultrasonics as a means of sounding the depth of fish 
shoals. 

Depth sounders, of course, work on essentially the 
same principle as radar, though there is very little 
resemblance elsewhere. The latest piece of echo 
fishing equipment, however, actually looks like radar, 
for in place of the more conventional display system 
it uses a cathode-ray tube. Moreover, it has the special 
feature, not possessed by ordinary echo sounders, of 
being able to “focus” on to a shoal of fish, and 
because of this the makers (Electroacustic G.m.b.H., 
a German firm) have called it the “Fischlupe,” or 
fish lens. 

This facility is particularly useful, for it enables an 
operator to estimate the size and density of a shoal 
and to find its centre where the fish are thickest. 
Furthermore, it mn agnifies the echo responses to such 
an extent that he can distinguish between different 
kinds of fish by the different traces they produce. 
Responses from herring, for example, are fine and 
closely packed while those from larger fish, like cod, 
are bold and widely spaced. It is even possible to 
see single traces from individual fish. 

The “Fischlupe” uses pulses of ultrasonic energy 
to make the soundings, projecting them down towards 
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the sea bed at a rate of 78 per minute. These pulses 
are generated by shock-exciting the energizing coil of 
a nickel magnetostriction element, which produces 
trains of damped oscillations at its natural frequency 
of about 30kc/s. The element is fitted flush with the 
bottom of the boat on one side of the keel. A short 
distance away, on the other side of the keel, is the 
receiver another magnetostriction element but 
working in reverse and converting the received echoes 
into electrical signals. After these signals are amplified 
they are displayed by the cathode-ray tube on a time 
base which is locked to the initial transmitted pulse 
and arranged vertically to represent the depth of water 
below the keel. Thus echoes from the sea bed and 
any intervening fish shoals appear as horizontal deflec- 
tions, and the distances from the top at which they 
occur represent the actual depths. 

Once the presence of ‘fish has been detected, the 
“focusing” device is brought into action. By means 
of a control knob the time-base is speeded up so that 
the length of the sweep no longer represents the com- 
plete echo path but a small section of it 45ft deep— 
this being the approximate width of a net opening. 
Turning the control knob moves this section up or 
down so that it “scans” the echo-path, the effect on 
the cathode-ray tube being rather like looking out 
of the window of a diving bell that is being raised or 
lowered through the water. When the fish shoal 
appears on the screen again, now with the echoes 
well spaced out, the exact depth, accurate to within a 
few inches, can be read off direct from a scale on the 
control knob in terms of fathoms. 

Ultrasonic waves are used for the sounding because 
of their directivity and ability to penetrate to great 
depths. Because of the directivity, the transmitter and 
receiver can be placed quite close together on the 
bottom of the vessel and it is possible to detect fish 
very near to the surface. Another advantage is the 
freedom from engine-noise interference. 

Altogether the “ Fischlupe” consists of four units: 
an indicator (see picture), a control box, a pulse 
generator unit and a rotary converter. Although it is 
made in Germany, the Marconi International Marine 
Communication Company have acquired the sole 
rights for the U.K. and Commonwealth countries, and 
maintenance facilities will be available at all their home 
and overseas depots. 


INDUCTION HEATERS 


O far there has been no uniformity in the power rating 

of high-frequency induction heating equipment, some 
manufacturers preferring to state the power taken from 
the supply mains while others give a figure for the output 
determined under arbitrary conditions. 

A British Standard (B.S.1799), “ Power rating of valve- 
driven high-frequency induction heating equipment,” has 
therefore been published specifying the method of 
expressing the power rating of such equipment operating 
from single or polyphase mains supplies. The appendices 
explain the significance of output voltage and current in 
relation to power ratings and give examples cf methods 
of output power measurement 

Copies of the Standard may be c*::ained from the British 
Standards Institution, 24, Victoria Street, London, S.W.1, 
price 2s 6d 
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Kxperimenter’s R.F. Bridge 


Simple Design Using Fixed Inductive 


By H. ¥. SIMS,* 4 \.M.Brit. LR. 


» 


N addition to the ordinary r.f. measurements of 

inductance, capacitance, resistance (or conduct- 
and Q of components and tuned circuits, 
this simple and robust bridge, developed by the 
B.B.A Engineering Training Department, can be 
used for measuring the constants of aerials and trans- 
mission the input and output impedances of 
rf. and frequency amplifiers, the a.c slope 
resistance of valves, for the tuning and adjustment of 
transmitters and receivers and for many other 
purposes. In its simplest form it is suitable only for 
measuring unbalanced impedances, but it can be 
modified for balanced measurements as well and then 
can be used on such things as twin-wire transmission 
lines and push-pull circuits. The bridge measures 
parallel and does so with a short-term accuracy 
which depends on the care taken in calibration and a 
long-term accuracy which depends on wear of the 
moving parts 

The usual arrangement of modulated r.f. oscillator, 
and receiver is shown in Fig. 1 The 
} tuned to the frequency at which measure- 
and this frequency may be the 
or a harmonic of the modulated oscillator 
In general it should be the fundamental, 
harmonics provided by the oscillator are 
particularly strong 

Che basic the bridge is given in Fig 
and consists of an input transformer with a centre- 
tapped secondary provides two arms of the 
bridge ; the other arms consist of the balance controls 
R, and ¢ which the unknown is connected, 
and a calibrated resistor R, and capacitor C, in parallel 
Ihe detector is connected between centre tap and 
earth. When the currents in the two arms are equal 
in magnitude and phase the detector will not be 
energized and the bridge is balanced 

With the unknown ”’ terminals open circuited, 
capacitor C, at half capacitance and resistor R, fully 
balancing controls R, and C, are adjusted 
for null at the detector. An impedance placed across 
the “ unknown ”’ terminals will unbalance the bridge 
until a movement of the calibrated controls R, and 
C, restores the balanced condition. The parallel 
aspect impedance of the unknown can then be read 
directly trom the calibrated controls, The scale 
of the calibrated resistor R, may be marked in ohms 
or milimhos and that of the capacitor C, in pF 
with a centre- or half-scale zero. If the unknown 
impedance 1s Capacitive an increase of capacitance 
will be required on the calibrated capacitor C, and 
if it is inductive a decrease will be necessary. The 
unknown reactance or susceptance is then obtained 
by conversion from positive or negative pF ; positive 
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Ratio 


irms 


pF representing capacitance and negative pF repre- 
senting inductance. 

The practical circuit is shown in Fig. 3. The input 
transformer is specially wound to obtain an accurate 
unbalance-to-balance connection and to maintain 
the closest possible coupling between the two halves 
of the secondary 

Great care is necessary in winding the input trans- 
former; it is particularly important that the inter- 
wound windings should be identical and that the spaces 
between each end of the secondary and the primary 
windings should be equal. Details are given in Fig. 
+. No screening of this transformer is necessary nor 
is any kind of screen required between the primary 
and secondary windings. 

The variable capacitors C, and C, may each be of 
the order of 500 pF and the mechanical layout is 
implified if they are identical, but this is not an 
absolute necessity. 

The variable resistors R, and R, are each 1,000 
ind must be non-inductive and possess little self- 
capacitance. The solid carbon-track type of variable 
resistor is most satisfactory and the actual type used 

Morganite MNAP 10210. The law of this resistor 

very suitable, 10°% of the resistance being inserted 

50°, traverse, resulting in a comparatively open 
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resistance scale for low values. The series resistor 
R, of 500Q (}-watt carbon) is included to enable 
balance to be obtained on R, at a convenient point 
on its traverse. The 100-0 resistor R, establishes the 
output impedance at a low value so that variations of 
receiver tuning do not affect bridge balance in the 
presence of slight inaccuracies. 

Terminals are provided for the measurement of 
negative resistance (referred to again later) and for 
the connection of additional capacitance standards 
to extend the range of measurement beyond the scale 
of the calibrated capacitor. 

The connecting leads inside the bridge should be 
made of wide brass or copper strip to reduce induct- 
ance, the capacitance between the leads being un- 
important; the layout should be compact and as 
symmetrical as possible. 

The provision of dials for R, and C, fixes the 
spacing of these components, and R, and C, should be 
symmetrically arranged with respect to them. All 
the components are assembled on a metal sheet 
aluminium or tinplate being quite suitable) which 
forms the lid or panel of a metal cabinet. The unknown 
and additional standards connections may be ordinary 
terminals, one of each being earthed to the metal 
sheet and the others taken to the appropriate points 
in the circuit. The r.f. input and detector output 
connections may be concentric plug (or socket) 
fixings to enable concentric external leads to be 
used 

The approximate frequency range of the bridge 

using the input transformer described in Fig. 4 
is from 100kc's to 3Mc/s. This range may be altered in 
either direction by variation of the number of turns 
on the input transformer (a decrease in turns moving 
the range to a higher frequency) but accuracy in the 
high-frequency region tends to deteriorate with 
frequency unless a radically different construction is 
adopted. The maximum useful frequency using the 
proposed layout and a modified transformer is in the 
region of 15Mc’s. 
* Calibration is carried out at 1Mc/s, in the following 
manner. The apparatus is connected as shown in 
Fig. 1. Capacitor C, is set at half capacitance with 
resistor R, fully in circuit, and at these positions the 
scale of C, is marked zero and that of R, is marked 
infinite resistance. The bridge is now balanced by 
adjusting capacitor C, and resistor R,;. Known non- 
inductive resistors are placed across the “ unknown ” 
terminals and R, is calibrated accordingly. These 
resistors may conveniently be }j-watt carbon types 
ranging in value from about 252 to 100,000Q, and 
may be checked for accuracy by a d.c. measurement ; 
the requisite values may be obtained by series and 
parallel combinations. It will be found that resistance 
measurements below about 50 are rather difficult 
to make partly because of discontinuity in R, and 
partly because of the inherent ineffectiveness of parallel 
bridges in dealing with very low values. C, may 
be adjusted with each resistor change to obtain 
a true null at the detector and this takes into account 
any stray capacitance across the resistors. Having 
calibrated R, from about 252 to 100,000 in the 
required steps, the dial may be suitably inscribed ; 
it should be noted that R, may equally well be cali- 
brated in millimhos by the choice of the correct 
calibrating resistors. 

C, may be calibrated by connecting known 
capacitances directly across the “‘ unknown ” terminals 
for scale readings in pF greater than zero (i.e. positive), 
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and across the additional standards terminals for 
readings less than zero (i.e. negative pF). The cali- 
brating capacitance may consist of separate capacitors 
or a non-inductive standard variable of about 250pF. 
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Fig. 3. Practical circuit diagram of the bridge. 
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output transformer (right) used when the bridge is modified 
for balanced measurements. 
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Fig. 5. Practical circuit diagram of the bridge modified to 
permit balanced measurements as well. 
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The overall accuracy may now be checked by 
connecting known values of combined resistance 
and reactance across the “unknown” terminals. 
If the secondary winding of the input transformer 
is slightly unbalanced, or if the effective leakage 
reactances are unbalanced, reactance readings may be 
inaccurate when accompanied by parallel resistance 
of about 2000 or An improvement may be 
effected by changing over the secondary connections, 
but if this increases the inaccuracy the symmetry of 
the circuit should be checked and also, if necessary, 
the transformer should be rewound. 

Ihe bridge circuit described and shown in Fig. 3 
is unsuitable for the measurement of balanced loads 
because one unknown terminal is connected to earth 
A modification may be carried out which will permit 
the measurement of balanced or unbalanced loads 
but the frequency range of the bridge will be further 
restricted and symmetry is slightly more difficult 
to maintain. The modified circuit is shown in Fig. 5 
and it will be seen that the detector is connected via a 
further balance-to-unbalance transformer and no 
part of the actual bridge circuit is earthed. Details of 
the output transformer are given in Fig. 4. 

If the bridges are in constant use, considerable 
wear takes place on the variable resistors R, and R,, 
and it will be necessary to replace R, periodically ; 
this will necessitate re-calibration of the R, scale as 
it is generally impossible to match these resistors 
exactly. When R, wears, R, may be replaced by a 
slightly different value which will move the balance 
position on R, away from the worn part of the track. 

The modulated r.f. oscillator should provide an 
output of approximately one volt. If the receiver is 
particularly sensitive about a tenth of a volt will 
suffice, although noise will probably be troublesome. 
The oscillator should be adjusted to give maximum 
output, and gain adjustments should be made at the 
receiver and not at the output attenuator of the 
oscillator ; under these conditions there is less danger 
of the stray radiation from the oscillator being picked 
up by the receiver and masking the balance for null 

Ihe receiver should be fitted with an r.f. gain control, 
and automatic gain control should be switched off. 
Care must be taken not to overload the receiver, 
otherwise balancing will be very difficult or even 
impossible. In certain cases where delayed a.g.c. 
is incorporated, an ordinary receiver with only an 
audio frequency gain control may be satisfactory ; 
it may be necessary, however, to adjust the output of 
the oscillator as well as receiver gain. It is essential 
that the outer conductors of the coaxial leads used for 
connecting the bridge to the receiver and oscillator 
should be properly earthed to the cases of all the instru- 
ments, otherwise false results will be obtained ; coaxial 
connectors are generally quite satisfactory for this 
purpose 

When attempting to balance, it must be remembered 
that balance is obtained by the correct setting of both 
calibrated controls, and alternate adjustment for 
minimum should be made with each control until null 
is obtained 

When measuring pure capacitance of low value, 
the bridge should first be balanced for null with the 
necessary leads to the unknown open-circuited and 
the calibrated capacitance control at zero. For all 
other measurements the leads should be disconnected 
from the bridge during the preliminary balance for 
null, and if extreme accuracy is required in the final 
measurement due allowance must be made for the 
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effect of the connecting leads. In general, however, 
if the leads are reasonably short no allowance need 
be made. For any load other than pure low capacitance 
it is unwise to connect leads for the preliminary 
balance as a double error may be incurred, depending 
on the value of the load. 

Negative resistance measurements may be made 
by using the additional standards terminals instead of 
the “ unknown ”’ terminals. The normal resistance 
scale will now read negative values and the reactance 
scales will be reversed. Susceptance calculations are 
particularly useful inasmuch that graphs show values 
through zero, whereas parallel reactance values go 
through infinity and are often unmanageable. 

Convenient approximate formulae for finding 
reactance and susceptance may be derived as follows :-— 

l 


Reactance of a capacitor - 
' 2fC 


' 10° x 0.318 
2 x f(Mc’'s) 


Reactance in ohms ao 
C(pF) 


159,000 

~ f(Mc/s) x C(pF) 
Susceptance in millimhos is found by multiplying 
the reciprocal of reactance by 1,000. Hence suscep- 
tance in millimhos 


f(Mc,s C(pF 
159,000 


NEWS FROM THE CLUBS 

Birmingham.—The May meetings of the Slade Radio 
Society are to be devoted to talks and demonstrations on 
“The use of v.h.f. in mobile radio schemes” by J. Collett 
G3BUR) and M. A. Brett (G3HBD) of the Midland 
Amateur Radio Society on the 9th, and on “ Frequency- 
modulated equipment for amateur practice” by E. G. H. 
Brown (GSBJ) on the 23rd, Meetings are held on alter- 
nate Fridays at 7.45 in the Parochial Hall, Broomfield 
Road, Erdington, Birmingham. Sec.: C. N. Smart, 110, 
Woolmore Road, Erdington, Birmingham, 23. 

Cleckheaton.—At the meeting of the Spen Valley Radio 
& Television Society on 7th May, E. M. Price will give 
an introduction to frequency modulation. The subject 
at the meeting on 21st May will be “ Sound reproduction ” 
by D. A. Newbold. The Spen Valley Society meets on 
alternate Wednesdays at 7.30 in the Temperance Hall, 
Cleckheaton. Sec.: N. Pride, 100, Raikes Lane, Birstall, 
Nr. Leeds. 

Leicester.—A lecture on “ Frequency modulation ” will 
be given by C. L. Wright, B.Sc., to members of the 
Leicester Radio Society on 5th May. The Society’s con- 
tests officer (M. Storey, G4BB) will outline plans for 
participation in the R.S.G.B. National Field Day at the 
meeting on 19th May. The club meets on the first and 
third Mondays of each month at 7.30 in the Holly Bush 
Hotel, Belgrave Gate, Leicester. Sec.: A. L. Milnthorpe, 
G2FMO, 3, Winster Drive, Thurmaston, Nr. Leicester. 

London Group of the International Radio-Controlled 
Models Society meets at 2.0 on 11th May at the Horse- 
shoe Hotel, Tottenham Court Road, W.C.2, when J. C. 
Hogg will speak on “Radio Controlled Sailing Boats.” 
Particulars regarding the Society, which also has branches 
in Birmingham, Manchester and Newcastle-upon-Tyne, 
are obtainable from the secretary, C. H. Lindsey, 292, 
Bramhall Lane South, Bramhall, Stockport, Cheshire. 

Manchester.—Mectings of the Manchester & District 
Radio Society are held on the first Monday of each month 
at 7.30 at the Manchester College of Technology, Sack- 
ville Street. Sec.: P. Dean, G3FNT, “ Fairfield,” Park 
Lane, Whitefield. 
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NOISE 


I—Explaining 


resist this one, but I really have no intention of 

saying anything about noise in general; only 
“noise”’ in its electronic sense. And a very silly 
sense too, non-technical people probably sniff, 
when they are told that it can be perfectly silent. 
* Look at all that noise!” says the television engineer, 
pointing to the screen—not the loud speaker. 

And since “ electronic” is another of those rather 
elastic words it hed better be clear that I mean noise 
due to the electronic nature of matter—nor noise 
caused by loose valve electrodes or bad contacts or 
vacuum cleaners or sparking plugs or thunder storms. 

Noise and confusion often go together, and that 
seems to be true even of the subject of noise, which 
for some reason or other seems to be particularly 
difficult to put across. It may be too much to hope 
that the following attempt will succeed, but there 
is no harm in trying. Perhaps it will be all right if 
we take it one step at a time, including some steps 
that usually seem to be taken for granted. Those 
are generally the ones that trip people up. 


Bes fond of terse, laconic titles I couldn’t 


Happy-go-Lucky Electrons 


First let us take a molecule’s eye view of the inside 
of a piece of. wire—or in fact any stuff that could 
form part of a circuit, though at the moment there is 
no e.m.f. Like any other stuff, when looked at so 
closely it is seen to be mostly empty space. The 
only thing that distinguishes it as solid material is 
the fact that the main structure keeps formation, like 
a body of troops standing in extended order. But 
being conducting material it has also a lot of little 
urchins (called electrons) roaming around aimlessly 
in between the stationary men. Real urchins, how- 
ever, could never be so perfectly and ideally aimless 
as these loose electrons. Their motion is quite 
random, in accordance with the laws of chance. 
Averaged over any considerable fraction of a second 
there are aS many movements in any one direction 
as in the opposite direction. But it is one of the 
features of random motion that at any given instant 
there may quite well be a slight balance one way or 
the other. If you were to get thousands of children 
to keep on throwing balls up into the air, on the average 
there would be as many coming down as going up. 
If U were the number going up at any instant and D 
the number coming down, U-—D would average 
zero. But it is not zero all the time. It fluctuates 
between positive and negative. Most of the time it 
is very small compared with U or D, but it fluctuates 
in amplitude too. If you were prepared to wait a 
very long time indeed, and the children kept on being 
replaced as they died off, you might even witness one 
of those rare occasions when all the balls were moving 
in the same direction at the same time. 

That is a very rare event with a few thousands of 
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Its Nature and Origin 


random units, but with trillions of them, as in our 
piece of wire, it is so unlikely as to be quite negligible. 
In any case it would be over in less time than a flash. 
But the number of electrons moving in any direction 
does fluctuate. And since movement of these elec- 
trons in any direction is what we call an electric 
current in that direction, everything has a fluctuating 
electric current in it all the time, even though no 
e.m.f. is acting. There is nothing we can do to stop 
it. The fluctuations can be increased by heating the 
material, or reduced by cooling it; but the starting 
point is the absolute zero, about 273 C, so even 
cooling it down to zero Fahrenheit ( - 18°C) from room 
temperature (say 60 F or 15 C) reduces the fluctuation 
by less than 12 

Not being a learned physicist, I am not going to 
attempt a more scientific account of the actual nature 
of this fluctuation, but will pass straight on to one 
of the radio engineer’s favourite dodges—the equiva- 
lent generator (Fig. 1). The fluctuation currents 
in the wire or whatnot can be regarded as due to an 
imaginary generator producing a fluctuating e.m.f., 
E,, in series with the resistance of the wire (or what- 
not), R. The justification for this is that it enables 
one to predict quite correctly the fluctuation voltage 
and current set up in any circuit connected to R. 
If a very high load resistance is connected to any 
generator, almost the full generator ¢.m.f. appears 
at the terminals, but very little current, so the power 
is small. With a very low-resistance load, there is 
nearly maximum current but little voltage, so again 
little power. The maximum power is delivered when 
the load resistance is equal to the generator resistance. 
The e.m.f. is then divided equally between generator 
and load, so the terminal voltage is E/2. Power into 
the load is voltage-squared divided by load resistance, 
so is (E/2)* R, or E?,4R. (Remember this for use 
later on.) 


Power and Frequency 


This well-known general principle of generator 
and load applies equally to the fluctuation generator. 
But before one can make much use of this knowledge 
one has to know what the voltage E, is. Actually 
it is slightly simpler to consider the maximum fluc- 
tuation power that it stirs up in a load resistance 


Fig. 1. For calculating the noise 
due to electron fluctuation in any 
resistance R, imagine it to be 
coming from an internal genera- 
tor giving a r.m.s. emf. Ex. 
R,, is any load into which noise 
power is flowing from R. (Noise 
power would also flow from R, 
into R, but the power due to 
each element in a circuit con be 
found separately and added up.) 
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connected to it. Surprisingly, that power does not 
depend in the least on the number of electrons that 
are fluctuating. The whole world, connected to a 
load of the same resistance, would generate no more 
power than a |-watt resistor. The value of resistance, 
even, makes no difference, so long as the load resis- 
tarice equal What, the n, does the power depend 
on ¢ 
(one 
ture 
to 


thing has already been mentioned—tempera- 
Ihe fluctuation power is directly proportional 
absolute or Kelvin temperature (“K) which is 
cenugrade temperature plus 273. It is denoted 
by I Room temperature is generally taken to be 
90° K 63°F) ; and ordinary variations of tempera- 
ture, since they are only a 
per cent of 290, can 
generally be neglected 
Ihe next thing to con 
ider 1s trequency of 
E,. Itisatruly 


oltlage 


few 


the 
iliternating 
because it fluctuate 
much negatively as Fig. 2 Typical appearance 
But it differ cathode-ray tube 
man-made in 
having no definite frequency, or rather it has all fre- 
Chis may be a difficult idea to grasp 
Perhaps it can be understood better by considering the 
effec ordinary gramophone record on the pick-up 
main aims in pick-up design is to prevent 
resonating at any aydible frequency. But 
went to the opposite extreme and designed 
harply indeed, say at 1,000 cs 
on a Variable-frequency test record 
little until the recorded signal 
when the pick-up output would 
peak sharply Ww, Suppose we changed the record 
tor an unrecorded disk made of rather rough material 
The needle tumble over the millions of gran- 
ule random and irregular intervals. There 
many granules that one of them would 
bound to hit the needle every thousandth 
a second, making it vibrate at that rate, so that the 
would put out a 1,000-c’s e.m.f. All the 
f granules would be hitting the needle 
, and the response of such a sharply 
would be almost negligible 
Phis 1 Slight exaggeration of what used to happen 
h certain early types of pick-up that had a sharp 
peak at a few thousand ; when they 
scratch ’’ was more 
Although the fluctuation of the record 
juite random the resonant pick-up res- 
wn parucular frequency. Another 
a different frequency, would 
trequency from the continuous frequency 
lisk. But a really good pick-up 
resonance responds to everything, 
10 definite frequency—it is that 
ound called scratch or hiss or 


just as 
positively 
from 

jucncics at once 
totan 
One ot 


it trom 


the 
uppose we 
one to re 
Phen if 


it would re 


wonate very 
we put it 
pond 
1 OOO 


very 


came 


} at enurely 
\ 
would be $0 


almost be 


tune \ t t Se 


onance cs 


d an unrecorded groove the “ 


sonating at 


White Noise 


A sound definite frequency ”’ is the usual 
definition this particular type of sound 
the best right to that name. Most of what are 
called life are not uniformly 
frequency range—the noise 
sely related to the frequency of 

but we, being scientifically 
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minded, are ignoring these pseudo-noises. To make 
yuite sure that “ noise”’ is understood to mean the 
perfectly random kind, occurring with complete 
equality at every frequency, one sometimes calls it 

white noise.”” This term probably strikes the 
layman as either whimsically poetical or quite unin- 
telligible, according to his temperament ; but of course 
it is based on the analogy of light. White or colour- 
less light, as we were assured at school, is made up 
of light of every colour (i.e., frequency) and the separ- 
ate colours can picked out by a suitable optical 
device, such as a shower of rain 

White noise, or what we are calling just noise, is 
therefore the particular kind of sound that contains 
every frequency equally. If 
our fluctuation generator, 
Fig. 1, were applied to the 
input of a perfectly “ flat” 
amplifier and loud speaker, 
the resulting sound would 
be white noise. It might 
of course be applied to a 
perfectly flat amplifier and 
cathode-ray tube, and the 
resulting visible fluctuation (Fig. could hardly be 
in the dictionary sense, but one understands 
what is meant. In the same way, fluctuations that 
could by means of suitable equipment cause noise 
are themselves rather absurdly but very conveniently 
called noise From now on I am going to give way 
to convenience 


be 


noise 


Boltzmann’s Constant 


One reason why the word “ noise ”’ is used perhaps 
more often of the cause than the effect is that the 
equipment necessary to make it audible never is 
perfectly flat, audible noise has the frequency 
characteristic of the equipment stamped on it. In 
fact this is one very good method of determining the 
frequency characteristic of equipment—to apply 
white noise to the input and measure the output at 
all frequencies 

A simple way to demonstrate how white noise 
usually becomes coloured by whatever it comes to 
us through is to open your mouth and blow through 
it. The blowing sound is basically fairly white, 
but becomes coloured by the resonance of the mouth 
cavity. By suitably varying the size of this cavity 
you can easily play a recognizable tune, even when the 
blowing is kept below the intensity necessary to 
provoke actual oscillation (whistling). 

In the same way, if the noise generator of Fig. 1 
which may be a resistor, circuit, aerial, or anything 
else having electrical resistance) is applied to an 
amplifier, the output (reckoned as power) at any 
particular frequency is proportional to the amplifica- 
tion at that frequency. A _ high-gain high-fidelity 
amplifier and loud speaker gives a close approximation 
to pure white noise—a rushing sound, like the patter 
of raindrops on the ground or the stirring of leaves 
in a breeze, and for the same reason. A tuned ampli- 
fier responds to a more or less narrow band of fre- 
quency, all the rest being unamplified and inaudible. 
If an r.f. amplifier is given a band-pass characteristic, 
say 10 kc s to cover broadcast sound up to 5 kc/s, 
then noise is let in over this frequency band. A 
high fidelity receiver having the same gain but covering 
3) kc’s would let in just three times as much noise 
power. And so on in proportion 


so 
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Now the voltage E, is, very fortunately, much too 
small to measure directly with a voltmeter. It was 
not until amplifiers were made with a voltage magnifi- 
cation of the order of a million—power gain of a 
billion (10'*)—that one really came up against it. 
So actual measurement of noise power cannot be made 
without very considerable amplification. Amplifica- 
tion—and particularly the very considerable ampli- 
fication needed for this purpose—cannot be done 
at all frequencies at once. But there is no need to, 
when it is known that the noise power is directly 
proportional to the frequency band amplified. We 
are, of course, not so,much interested in the noise 
power coming out of a particular amplifier used for 
measurement, because obviously that would depend 
on the amount of amplification. But dividing the 
measured noise power at the output of the amplifier 
by the power amplification would give the noise 
power at the input to the amplifier, or rather that 
part of the input power occurring within the frequency 
bandwidth of the amplifier. To make the figure 
so obtained more general we could divide by the band- 
width in cycles per second, giving noise power per 
unit bandwidth. To make it more general still 
we could divide it again, this time by the absolute 
temperature. The result, which is the noise power 
per cycle-per-second per degree absolute, turns out 
to be a constant, called Boltzmann’s constant, usually 
denoted by &. Itis a very small number, as you might 
guess. If the power is reckoned in watts, it is 1.38 
— 

The fact that it is a constant means that the amount 
of noise power varies with nothing but temperature. 
Seeing that only the power within a specified band- 
width is of practical interest, however, it is convenient 
to treat it as if the generated 
power were proportional 
to bandwidth as well as 
temperature ; but the band- 
width has nothing to do 
with the noise generator 
itself (provided that it 
is always working under 
matched-load 


(i 
t i 
<——— B= 
conditions) A 


POWER AMPLIFICATION 


of noise with any sensitive receiver by disconnecting 
the aerial and turning the gain control to maximum 
Or you could make up a simple 3-stage resistance- 
coupled pentode amplifier that would enable you to 
hear the noise made by a resistor connected across 
the input terminals. With a little more trouble you 
might even have a shot at finding for yourself the 
value of k. But there are at least three questions that 
would probably arise when you started to do this. 


Measuring the Noise 


You may remember that I said the noise fluctuates 
according to how many electrons happen to be moving 
in the same direction at any one moment. So the 
instantaneous noise power could be absolutely any- 
thing! How, then, can a definite figure be measured ? 
Well, there was the possibility that everyone in the 
world who died last year might have done so on the 
same day. But the possibility was so remote that 
undertakers were safe in ignoring it. When happenings, 
such as deaths or electron movements, are more or 
less random in their timing, they are very unlikely 
to vary much from the average rate. If noise is 
examined by some very quick-acting type of apparatus, 
occasional peaks are seen that are several times the 
mean (Fig. 2). But averaged over even as short a 
period as one tenth of a second the mean is quite 
steady enough to read definitely. 

Next, how is the bandwidth B reckoned? Ampli- 
fiers don’t have square frequency characteristics, 
perfectly flat between two limiting frequencies and 
down to zero everywhere else. Suppose an actual 
characteristic, plotted as power gain against frequency, 
is the curve in Fig. 3. The equivalent perfect 
characteristic is the dotted 
rectangular one that has 
the same area under it 
shaded), and the equivalent 
bandwidth is represented 
by the distance between 
its vertical sides. 

Those two problems are 


, 


but only with the amplifier 
that renders the noise 
audible or at least detect- 
able. 

Now let us sum up what 
we have found, because 
it is the heart of the whole 
matter. It can be put in the form of an equation: 


Fig. 3. 


Noise power (W) from matched 
load connected to noise generator 


— ss 1.38 x 10-* 
Temperature (°K) x Bandwidth (c/s) 


or in conventional symbols : 
> 
Py k So P, 
TB 
P, is called the “ available” noise power, meaning 
that it is the maximum that can be drawn by any 
load ; obtained, as we know, when the load resistance 
is equal to the noise generator resistance. And, as 
I have emphasized, it is not the whole available noise 
power but only that part of it which falls within the 
frequency band B c/s wide. We have reached this 
fundamental result by a practical approach—measuring 
the noise with an amplifier and output meter. It is 
in fact quite an easy matter to demonstrate this kind 


, 
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How the frequency bandwidth B (= f, 
amplifier is reckoned for purposes of noise calculation. 't 
is the width (in frequency) of the rectangle having the same 
height and area below as the actual power-amplification 
frequency characteristic of the amplifier. 


easily disposed of, but the 
third is not. Although I 
explained at the start that 
everything is full of fluctu- 
ating electrons, so that all 
are noise generators, I have 
been describing the 
measurement as if the 
amplifier itself were an exception, the only noise 
coming out from it being due to whatever was 
connected to its input terminals. Actually, of course, 
what comes out includes the noise generated in every 
part of the amplifier, amplified to an extent depending 
on the position of that part. Practically it is not nearly 
so complicated as this, because most of the noise 
is not amplified enough to have any significant effect 
on the result. Suppose for example that there are 
four stages, each with a voltage gain of 20 times, 
which is a power gain of 20* or 400 times. Then, 
assuming that each stage is identical, the output 
power due to noise generated at the input to the 
second stage, being amplified 400 times less than 
that due to the first stage, is negligible. Noise 
due to third and fourth stages is even more 
negligible. In fact, unless the gain of the first 
stage is rather low, the noise contributions of all 
other stages can be neglected. An advantage of 
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f,) of an 


201 


reckoning nm power is that power contributions from 
different parts of the circuit can, as we saw recently,* 
be simply added together. The main contribution 
to first-stage noise is usually the resistance between 
grid and cathode. Now so far we have been consider- 
ing the noise generator in terms of “ available noise 
power But a valve is operated by input voltage, 
not power. Since Fig. | is equivalent for purposes 
of calculation to any noise-generating resistance R, 
the open-circuit noise voltage E, is, as we have already 
seen, related to the available noise power P, thus 

2 E,* = P, iR 
Since P, is mean power, E,* is mean square voltage 
and Ey, is r.m.s. We already know that P, = kTB, 
sO putting these together we get: 

E,* 4A TBR 
and 
E, 2, kTBR 

For example, if T is the usual 290, what is the noise 
voltage within a 10-kc s bandwidth across the ter- 
minals of a0.1-M{Q resistor? Ey — 2, (1.38 x 107? 

290 x 10,000 100,000 4 10> * volts or 4uV. 
Followed by four stages of noiseless 20 voltage gain, 
this would yield an output of 4 x 10~* = 20* — 0.64V. 
If the noise were accepted over a band 100 times wider 
1 Mc s), the output would be 6.4V. But in practice 
the resistances and amplification in a wide-band 
amplifier are lower, offsetting such an increase. 

One other noise source is likely to make an apprec- 
iable contribution to the output—the first valve 
itself. Although this noise is also electronic in 
origin, it is caused differently, because a valve is quite 
different from an ordinary resistor, however much we 
may use the Fig. 1 dodge to calculate its performance. 
‘To revert to our original molecule’s eye view, all 
the troops have been dismissed (by means of a vacuum 
pump) and when anode voltage is applied there is 
a stream of urchins from cathode to anode. There 
is no fluctuating to and fro, but since the anode 
current is made up of separate packets (electrons 
it cannot be perfectly continuous and steady. It is 
not like the silent stream from a tap turned on just 
far enough to make the separate drips coalesce, but 
more like rain, which arrives with a slight audible 
pattering of separate drops, even though these fluc- 
tuations may be very slight compared with the average 
rate of fall reckoned over several acres. This minute 
fluctuation in the anode current of a valve is called 
shot effect, to distinguish it from the other kind of 
fluctuation noise we have been discussing, which is 
called thermal or Johnson noise 

There is one condition under which it can be 
calculated simply and accurately. That is when the 
valve is a diode, with sufficient anode voltage to 
attract all the electrons being emitted by the cathode, 
so that the anode current is limited by the temperature 
of the cathode and not by unemployed electrons 
hanging around it—the “space charge.” In this 
special case 

I? = 2eI,B 

where I, is the r.m.s. value of the noise component 
of anode current—the anode current fluctuation ; 
I, is the anode current itself ; ¢ is the charge of one 
electron (1.59 « 10>'* coulombs), and B is the band- 
width as before. For example, if I, were 0.005 
5mA) and B were 10 kc,s, I, would be ,/(2 x 1.59 


10°'* » 0.005 10,000 1.26 10-""amps or one 
forty-millionth of the anode current. 

Amplifying valves cannot be worked under these 
conditions, for the variations in grid voltage would 
have no effect on the anode current ; and it is found 
that the space charge that collects in an amplifying 
valve somewhat reduces shot effect. In pentodes 
and other multi-electrode valves it is increased by 
random allocation of electrons between screen, anode, 
etc This is sometimes referred to as a separate 
phenomenon—partition effect.) But the above form- 
ula can be used to get a rough idea of the magnitude 
of the first-stage contribution of valve noise in our 
4-stage amplifier. We multiply the current fluc- 
tuation, 1.26 « 10-™, by the anode coupling resis- 
tance it flows through, say 10,0002, to get the valve 
noise voltage passed to the second stage, 1.26,.V. 
This compares with the 4«V from the first grid resis- 
tance multiplied by 20 (first stage gain) making 
80 to the second stage. So in this case the Johnson 
noise would swamp the valve noise. A convenient 
way of specifying shot noise so that it can be directly 
compared with Johnson noise is as the resistance 
which, connected to the input of the valve concerned, 
would cause the same noise current in the anode cir- 
cuit by Johnson effect. So if the equivalent noise 
resistance of a valve is, for example, 5,000, it means 
that when used with an actual 5,000- input resistance 
the Johnson and shot noise would be equal. 

There is quite a lot to be said about how these 
kinds of noise affect the practical working of receivers 
and things, but it will have to wait until next month. 


WIRE CAPACITORS 
M INIATURIZATION is having such an effect 


on component design these days that one can 


no longer be sure of recognizing things by 


their external appearance. One would never guess, 
for example, that a piece of 18 or 20 s.w.g. copper 
wire about 2in long, with two leads soldered on, could 
in reality be a 100-pF capacitor. But that is exactly 
what the latest kind of miniature capacitor looks like. 
The Philips organization at Eindhoven have produced 
it, primarily for use in miniature if. transformers, 
although, of course, it has many other applications as 
well. For a given capacitance and working voltage, 
it is claimed to be the smallest capacitor ever made, 
its volume being less than one-third of that of an 
equivalent ceramic type. The dielectric loss and 
temperature coefficient (about +1%x10~- per °C) are 
comparable with those of a mica capacitor. 

The two plates are formed by an outer cylinder and 
a concentric inner core, the narrow space between 
them being filled with compressed insulating material. 
This type of construction is obtained by a wire-draw- 
ing technique. The outer cylinder starts off as a piece 
of j{-in diameter tube about 8in long and the inner 
core as a rod of about 4-in diameter. After the 
dielectric material, in powder form, is packed between 
them, the complete assembly is drawn out to a length 
of about 40 yards. The drawn “wire” is then 
chopped up into pieces of the required length, and at 
one end of each piece the “outer” is removed so that 
the core is left bare and connecting leads can be 
soldered on to both plates. 

A complete description of the capacitors is given in 
the Phihps Technical Review for December, 1951. 
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MARCONI communication systems 


serve mankind 


The need to keep in touch is as essential for 
the scattered look-outs of a forest empire 
as it is for the offices and homes of a 
crowded metropolis. What is the best way 


to go about it? How much will it cost to 
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install? . to maintain? It is to such 
questions that Marconi’s will be glad to 
give the relevant answers, drawn from 
unrivalled experience in communications 


all over the world. 
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High sensitivity wide range coverage, robust construction 
and simplicity in operation have established “ Weston ” as 
the pre-eminent instruments for the testing and servicing of 
radio and television equipment and also for laboratory and 
research work. Full details will gladly be supplied on request. 


ABOVE Weston Modal 8. 53 ranges for measuring A.C. 
and D.C. current and voltage, ree and inasulati 
RIGHT Weston Model E.772 Analyser, Sensitivity as on 
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ingle-Ended” Push-Pull Amplifier 


Overcoming Effects of Output 


Transformer Primary Leakage Inductance 


N interesting push-pull output stage has recently 
been developed and described’ by A. G. P. 
Peterson and D. B. Sinclair of the General 

Radio Company (Cambridge, Massachusetts). The 
basic circuit is shown in Fig. | and it will be seen 
that the output valves are connected in series as far 
as the d.c. supply is concerned, but that the a.c. load 
is effectively shared by the two valves in parallel. 

Several advantages accrue from this arrangement. 
With an output impedance one-half instead of twice 
the optmum load required by one of the output 
valves, the output transformer is easier to design, 
or it may be eliminated altogether if a valve such 
as the 6AS7 is used. This double-triode power 
valve has an a.c. resistance per section of only 280 
ohms, and it should be possible to wind a loudspeaker 
speech coil to provide the optimum load for two 
sections in parallel without increasing unduly the 
mass of the coil. 

If required, the output stage can be driven from 
a balanced phase-splitter with direct grid coupling, 
the anode load resistor of the phase-splitter being 
connected to the mid-point of the output stage. Bias 
for the top valve can then be obtained in the correct 
polarity by tapping off the volt drop in this resistor. 
Unfortunately the drop in the cathode circuit of the 
phase-splitter is of the wrong polarity and must be 
backed off in order to supply the lower valve with 
correct bias. 

The chief advantage claimed for the circuit is that 
it provides an alternative solution to the use of 
bifilar-wound transformers? for eliminating the 
switching transients often experienced with normal 
push-pull stages when swinging from one valve to 
the other under Class B or Class AB conditions, when 
there is leakage inductance between the two halves 
of the primary.’ 

Against these advantages must be set the practical 
difficulties of working with twice the normal h.t. 
voltage (or of using a parallel d.c. feed circuit in- 
volving the use of large bypass capacitors), 
and of obtaining an adequate driving 
voltage from the phase-splitter, since there 
is inherent negative feedback between the 
output and the anode supply to the driver 
stage. Another limitation is the capacitance 
to earth of the anode of the driver stage, 
which sets an upper limit on the frequency 
response of the system; while this can be 
controlled as far as the range of audio 


‘A Single-ended Push-Pull 
Amplifier " by A. Peterson 
B. Sinclair, Proc. 1.R.E., 

), p. 7, Jam. 1952. 
50-watt Amplifier 
?. H. McIntosh and 
, Audio Engineering, 
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frequencies is concerned, it seems unlikely that the 
circuit will be suitable for video frequencies. 

For the practical realization of an audio amplifier 
using this principle, an output transformer with a 
split primary is convenient. In some conventional 
push-pull transformers the two halves of the primary 
are brought out to separate terminals, and can be 
used to carry the screen currents (in opposition) if 
beam tetrode output valves are employed, or to feed 
the d.c. to the anodes in parallel in order to halve 
the h.t. supply voltage required (Fig. 2). Leakage 


HT 


Fig. 1. Basic circuit of output stage with phase-splitter 


driver. 


Fig. 2. The use of a split primary winding for parallel 
connection of the h.t. supply to the output anodes. 


Transients in Class 
frequency Push-Pull 
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wo halves of the primary 


as the signal 
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since, as far 
in parallel 
these basic 


ideas have been 
in the October, 


laborating 
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M. RECEIVER MOD 


Vitling an X79 Frequency Changer in 


SPENCER" 


! itn 
vember 


design of the f.m. receiver 
ind December issues of the 
rid it was learnt that the valve used 
the X81, although stull 

‘coming obsolete, and will be super- 

i similar type of valve on the minia- 
9 pin An X79 has accordingly been 


hanger 


1 X79 frequency changers 
mections are largely the same 
te different type 


circuit to enable the r.f 


the frequency changer 


FREQUEN 


20 4 


TER SWITCHING ON) 


i effect on signal frequency 
criminator circuits 


1951, issue of The General Radio Experimenter. With 
feedback, frequency response is shown to be level 
within 0.5db from 20c/s to 20,000c/s and harmonic 
distortion is less than 0.2 per cent above 50c/s and 
below 40 watts output in a nominal 50-watt amplifier 


FICATION 


Place of the X8l 


fitted in the prototype receiver and the performance 
checked in respect of sensitivity, oscillator drift and 

i.g.c. characteristic 
Apart from the change of valveholder, no alterations 
in component layout are required to accommodate the 
valve. As can be seen from the base diagrams 
in Fig. 1, the electrode connections are brought out in 
he same order in both types, with the exception of 
the pins for the triode grid and anode, which are 
transposed. The pin markings are, however, different 
If the noval valveholder is suitably orientated the 
hange involves practically no disturbance to the 
riginal wiring and the change of oscillator circuit 
well within the range of the trimmer 


new 


t 
[ 


ipacitance 1s 
ipacitor (¢ 
I'wo minor modifications to the 
und necessary Resistor R,, is from 
10k!2 to 8.2k‘) to the frequency changer 
» a value within the valve rating, and 
i.g.c. is now applied to the r.f. amplifier as well as the 
mixer, since the control obtainable with the X79 alone 
was found to be insufficient 


circuit have been 

decreased 
reduce 
screen voltage 1 


The value of 8.2k 
junction of R 


> 


) 


specified for R,. gives 95 V at 
and R,, with an h.t. line voltage 
Should the h.t. voltage differ appreciably from 

should be adjusted appropriately, since a 
ow screen voltage will reduce the conversion gain of 

mixer; conversely, the maximum rating of 100 V 
ipplicable both to the valve and to C,, must not be 
exceeded 

rhe alteration to the a.g.c. circuit is shown in Fig 
R,, is changed from 1.5 M®) to 1.0 M{? and two addi- 
tional resistors, R,, of 1M® and R,, of 1.5 Mi‘? are 
connected in series from the junction of R, and R 
to earth. The low potential end of R,, which origin- 
ally was returned to chassis, is now connected to the 
junction of R,, and R Using the X79 with these 
circuit modifications the a.g.c. is quite satisfactory and 
there is no audible deterioration in the signal to noise 
ratio, while the sensitivity of the receiver is substan- 
tially unchanged 

rhe curve of frequency drift which is shown in Fig 
3 was taken in a different manner from that published 
with the original test results. The latter was obtained 
by measuring the actual local oscillator frequency, 
whereas the curve given here is of the input carrier 
frequency required to produce zero d.c. output from 
the discriminator. It thus takes account of both oscil- 
lator and discr itor drift and is of more practical 
value. As can be seen from Fig. 3, the performance 
of the X79 in thi ect also is practically identical 
with that of the X81 
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UNDERWATER 
TELEVISION 


I will be recalled how that tele- 

vision was successfully brought 
into use a year ago in the search 
for the lost submarine Affray 
which sank during exercises in the 
English Channel. The equipment 
used at the time was very much a 
lash-up, for, although the sen- 
siuvity of the Marconi image- 
orthicon camera for underwater 
investigation had been demon- 
strated at the Admiralty Research 
Establishment some months pre- 
viously, it was not un,il the initial 
search for the Affray had proved 
unsuccessful that Marconi’; were 
asked by the Admiralty to provide 
a camera and associated equipment 
to assist in identifying the many 
wrecks located by Asdic. 

The installation in the deep- 
diving vessel H.M.S. Reclaim was, 
with the exception of the camera 
housing, standard 405-line port- 
able O.B. gear such as is used by 
the B.B.¢ 

The success of the search 
opened up a new field in the appli- 
cation of television and, whilst 
electronically the equipment is 
unmodified, a number of additions 
have now been made to facilitate 
the operation of the camera at con- 
siderable depth—the Affray was 
280 feet below the surface. 

The additions which have been 
found necessary to 
give remote con- 
trol and “indi- 
cation of be- 
haviour” on board 
ship are remote 
focus control (as 
indication of set- 
ting is shown at the 
control point, it is 
possible to estimate 
the size of an object 


Television camera in 
pressure case and ad- 
justable lighting gan- 
try provided by Siebe, 
Gorman. For down- 
word ‘shots”’ the 
gantry and camera 
can be swung through 
90° on the trunnion 
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and its distance away with reason- 
able accuracy), remote iris control, 
inclinometer (giving remote indi- 
cation of the unit’s angle when 
submerged), and moisture indi- 
cator. It is also intended to 
include a compass to show the 
orientation of the unit. 

The 32-core cable linking the 
camera with the control equipment 
was provided by B. I. Callender’s 


NORTHERN SHOW 


BY the time this issue appears the 
first Northern Radio Show to be 
held since 1938 will be in full swing 
in the City Hall, Manchester. The 
ten-day show closes on 3rd May 

Arrangements, similar to those 
made at the National Show at Earls 
Court last year, provide for the 
demonstration of more than 200 tele 
vision receivers almost continuously 
whilst the show is open (11 a.m. to 
10 p.m.). In addition to the receivers 
in the communal viewing avenue, 
many exhibitors are demonstrating 
television sets on their stands with- 
out having to resort to enclosed view 
ing rooms. The distribution is on 
television Channel 4 (61.75 Mc/s and 
58.25 Mc/s). 

Instead of installing a 
public address system, the sound 
channel feeding the television re 
ceivers is being used for general 
announcements. 
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SOUND EQUIPMENT 


MAINS 
& BATTERY 
AMPLIFIER 


This 20 watt amplifier mode! T620 can be 
operated from batteries as well as from AC 
mains by the addition of a plug-in adaptor 
unit for 6 volts, thus adding, considerably 
to the variety of applications for which this 
amplifier is suitable 

This new model is similar in general design 
to the well-known 30) watt type T633B, and 
is fitted with the same controls, push-pull 
output with negative feed-back, high and 
low impedance outputs, etc 


HIGH FIDELITY 
MICROPHONE 


Model G7808, moving co! type. New 
design, neat and unobtrusive, with die-cast 
alloy grille. Fitted with switch and plug 
and socket connection. 


Send for ‘atest catalogue and price hsts 
w the Trix range of Sound Equpment 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, Tottenham Court Road 
London, W.1 ‘Phone: MUSeurm 5817 
Grams & Cables: “Trixadio, Wesdo, London” 
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1 Plain-Figure Scheme 

Ihe colour printing needed 
code-marking resistor covers n 

Here's an 
idea for doing without it which would 
make values instantly readable by 
inyone and would b« nearly fool 


add to production 


world can 
be. Mark resistor m 1 megohm 
upwards in good clear print IM, 2M 
ind so on. From 100,000 to 900,000 
ohms mark 0.1M, 0.2M 0.9M 
from 1,000 to 90,000 ohms mark Ik 
2k 90k; and from 1 ohm to 900 
ohms mark 122, 2! 900! It 
would be difficult to make a mistake 
with resistors bearing clear markings 
of that kind and they would waste 
I would 


iting the watt 


proof as anything 


no one’s time 
use of colour for ind 
rating. But not dab 
of colour: the whole of the case 


would be of the colour 


or dots or ring 


tandardized 
for any particular rating, say 
Under j-watt medium grey 
bright blue 
watt olive green 
}-watt salmon pink 
1 watt white 
Tolerances could be indicated in 
this simple way 20 per cent, no 


,-watt 


PUBLICATIONS 


Net By 


Price post 
Engineering Training 

15/5 
Lewin 307 
G. Scroggie, 8.Sc 


Characteristics of 2,000 Valves and 


Cocking 


IONOSPHERE 


10/10 


Tr. Cocking, M.1.E.t 
i2/il 


M. G. Scroggie, B.S« 


15/5 


Compiled by 


2/2 


A complete list of books is available on application 


Obteinabl, from all leading booksellers or from 


| 
| LIFFE & SONS LTD Dorset House, Stamford Street, London, 


mark; 15 per cent, one star; 10 per 
two stars; 5 per cent, three 

hus a salmon pink resistor 
marked 47k** would be instantly 
recognizable as having a resistance of 
47,00042 with a tolerance of 10 per 
a current-carrying Capacity 


Veglected Opportunity ? 
ONLY ong of the new television 
receivers with 12-in or 15-in tubes 
makes use of spot-wobble; or, per- 
haps, I have missed the announce- 
ments of others which do. Why spot 
wobble is not much more widely 
used in sets with 12-in or larger tubes 
beats me. It is not an expensive 
iddition for it means no more than 
one extra valve and a pair of vertical 
deflector coils containing only one 
or two turns apiece. The valve 
oscillates at about 10 Mc/s and the 
oils give the spot a very small up- 
ind-down movement as it performs 
the line scan. The spaces between 
the lines are thus filled in and the 
image loses all trace of lininess 
Having had some experience of spot- 
wobbled reception, I am prepared to 
maintain that, installed in a good 
405-line receiver, it provides a picture 

detailed and as pleasing as anyone 
could want. 


Queer Habit 


CALLED TO THE TELEPHONE the other 
evening, I found at the other end of 
the line an old friend who had 
floundered into deep water and was 
crying urgently for help. “I’m trying 
to read a French television article,” 
he said, “and I’ve come up against 
earth does le 
blocking images mean?” Blocking is 
the English word all right; but “the 
blocking ” is not an English term for 
iny part of a television receiver 
Looks more like a bit of printers’ 
jargon, doesn’t it? My 
friend’s very natural perplexity was 
due to the queer French habit of 
retaining only the adjective when 
they assimilate a term, technical or 
otherwise, of ours. Believe it or not, 
un rocking is perfectly good French 
for rocking chair. By this time you 
will no doubt have realized that un 
blocking is just a blocking oscillator 
und that le blocking images is the 
frame oscillator! 


1 snag what on 


technical 


WrreLess Woritp, May 1952 


A.R.BR.L. HANDBOOK 


FOR 1952 


I YEVISED and brought thoroughly 
\ up to date, the 1952 Radio 
Amateur’s Handbook retains its 
emphasis on the practical problems 
of amateur communications. As the 
accepted standard manual of ama- 
teur radio its greatest appeal is in 
the broadness of its scope. Every 
aspect of the subject is covered, from 
a history of amateur radio and basic 
electrical theory to construction of 
transmitters, receivers and _ test 
ipparatus of various kinds. 

here is a vast amount of com- 
pressed information in its numerous 
charts and tables, while the enlarged 
valve section forms a useful refer- 
ence to all old and new transmitting 
and receiving valves and c.r. tubes. 
American types only are included, 
but many are new either made in 
this country or have near equiva- 
lents 

Copies of the handbook are ob- 
tainable from the Modern Book Co., 
19-23, Praed Street, London, W.2, 
at 30/- (31/- by post), or it can be 
ordered through the Radio Society of 
Great Britain, New Ruskin House, 
Little Russell Street, London, W.1, 
for delivery from the U.S.A., the 
price being 30/- including postage. 


. ~ 


NEW IDEA IN OUTWARD 
FORM.—A front-projection television 
receiver (Rainbow Radio Manufacturing 
Company) with the case contoured to fit 
round the optical system. The set, de- 
signed for use in clubs, hotels, schools, 
etc., projects a 4ft x 3ft picture on an 
external screen. 


WrreLess Worip, May 1952 


TEST-PRODS 


(FULLY INSULATED) 


THE MOST USEFUL SERVICE 
INSTRUMENTS EVER DEVISED 


HE handiest of items for experimenters, 
servicemen, laboratory-workers, etc. Fully 
insulated 6in. long, with fine-point contacts. 
Leads fit to 6 B.A. grub-screw termination. 
Models with fuse normally supplied at 60 mA., but 
all sizes of standard Bulgin gin. x din. @ fuses may 


be used. 

Fitted with retracting or non-retracting points, 
also some models with crochet-hook slot near 
tip, to grip wires > 18S.W.G. 

NEON TEST PROD for testing 200-250 V. 
a.c. and d.c. will indicate polarity and show leakage, 
etc. Housed in black moulded rubber case, with 
sleeved semi-flexible, semi- 
stiff leads. Totally shock- 
proof and safe, almost in- 
destructible. Lamp replace- 
ment, if needed, is 
“Osram "’ ‘G’'-Neon, or 
like size. 


FOR A.C. & D.C. TESTING 


FULL DETAILS AVAILABLE IN 
CATALOGUE No. 1909 WW 


PRICE 1/- Post free 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


NBIASED © 


A Cry from the Heart 


VYJHEN is some radio manufacturer 
going to co-operate with a furni 
ture maker to produce an armchair 
designed specially for comfortable 
carpet-slipper listening? I want some 
thing which wil ve me the intumacy 


hoisterer s nightmare 


of headphones without the attendant 
physical discomfort they bring. The 
sort of thing I have in mind is one 
of those armchairs with what I would 
call winged headrests. These padded 
headrests could so easily accommo 
date concealed low-intensity repro 
ducers My own attempts to carry 
out my ideas on an existing chair of 
this type have led to nothing but an 
upholsterer’s nightmare. Two chairs 
of this type in cach home would do 
much to lessen the strain on the 
Divorce Court, as few things are so 

ge-wrecking as having to listen 
you dislike 


Cybernetics 


\ TITHOUT doubt, one of the 

most interesting but at the same 
tume most depressing articles in the 
April issue was that dealing with 
cybernetics Few of us care to think 
of ourselves as a sort of glorified 
servo-mechanism, Personally, I do 
not like to think of my brain as a mere 
bulb perched on the top of my spine 
like a toffee-apple on its stick It is 
also very hard for me to accept that 
when the poet wrote of 

“Sweet ecstasies of long ago, 

And old remembered things too sad 

for tears.” 

he was merely using a lot of unneces 
sary words to describe something 
which could have been more accur 
ately expressed as an equation, and 
that the forlorn and rejected lover in 
the poem could have easily got rid of 
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By FREE GRID 


his well-nigh unbearable burden of 
sorrow by getting his memory 
storage loops cut at the same time a 
his tonsils. 

But I have to confess that the effect 
on me of this carnest cybernetician’s 
words is only to be measured in 
megalogons. The greatest effect was 
produced by that part of the article 
which dealt with maladies afflicting 
the nervous system. Some of these 
are stated to be due to “ certain feed 
back loops which should give negative 
feedback but have changed round to 
positive feedback.” he result is the 
same sort of instability and tendency 
to violent oscillation as we had to put 
up with in our amplifiers before the 
development of the screen-grid valve 
and decoupling technique 

All we did then—and indeed all we 
could do—to improve matters was to 
apply palliatives such as direct aerial 
coupling, grid current, reversed af 
transformer connections and many 
other things of a like nature which 
we, in the dark ages of the mid 
twenties, used to call “applying a 
little ‘dampo.’” In so doing, we 
inevitably damped out a large part of 
the useful properties of our valves 

Now that biologists are turning 
more and more to communications 
enginecring to help them solve their 
problems, those of them who are also 
medical men cannot fail to realize that 
they are still living in the dark 
“dampo” age which we radio men 
passed through in the pre-1927 era 
Let them take heart, therefore, from 
our experience and when the physio 
logical screen-grid valve eventually 
arrives, be prepared to throw their 
bromides, barbiturates and other 
forms of sedative “dampo” into the 
medical dustbin to join the leeches 
When that day dawns it will no longer 
be necessary to manhandle the feed 
back loops as we did our triodes in 
1925, so that in checking their unde 
sirable properties their useful and 
normal ones become 
enfeebled. 


Car Radio 
and the Law 


[? is very difficult in 

these days to go 
through life without 
breaking one of the 
thousand and one 
regulations and re 
striciions by which 
we are beset. Until 
recently, however, I 
did not realize that 
every time I venture 
out in my austerity 
limousine and use my 
car radio to while 
away the tedium 


of the three-hour intermittent crawl 
from the Bank to Marble Arch I am 
turning myself into a common felon; 
perhaps felon is hardly the right word 
for I believe that I am correct in 
aying, technically, it is not a felony 
but an offence that I commit 

I do not mean, of course, that I 
am making Mr. Butler’s task harder 
»y failing to take out a wireless licence 
for my car radio. But of using my 

ir radio in a manner not covered by 
my wireless licence 

Morally, the P.M.G. is to blame, 
for he takes my money with callous 
indifference to the fact that the licence 
does not grant me that freedom of 
the air which I thought it did when 
I bought it. There is no warning 
printed on the back of the licence to 
point out to me that I am statute- 
barred from using my car radio when 
stuck in a traffic jam or at a standstill 
for other reasons 

Yet such is actually the case, for 
what other conclusion can I draw 
from a recent court case in which a 
driver was fined for using an 
“audible instrument” upon his taxi- 
cab while it was stationary. True, the 
instrument in this case was a horn, 
but it is obvious that a radio set 
bellowing through the open windows 
of a car, which one so often hears in 
1 traffic jam, is also an “audible 
instrument.” The fact that the 
offender in this case was a taxi 
driver does not alter matters. 

If I were to use headphones or 
make my car soundproof in order to 
make the set inaudible to outsiders, I 
should be unable to hear when I was 
gonged and so would lay myself open 
to a charge of “failing to stop when 
called upon to do so.” There is, there- 
fore, nothing for it but to use more 
of the country’s scarce materials and 
manpower hours in connecting my 
car radio to the stop light so that 
when the latter goes on the former 
goes off. 


Unconvicted felon ? 


WIRELESS Wortp, May 1952 


Wiretess Worip 


Is your amplifier good enough for use 


by the B.B.C. and many Commonwealth and 
foreign broadcasting Corporations in Monitor 
systems and as a driver amplifier in the speech 
modulator chain of broadcast transmitters ? 


by famous record manufacturers for disc recording 


Professional audio engineers have chosen the 
TL/12 amplifier for the above applications to he Ip 
bring to you the music on which you rely for your 
pl asure. q , 


This is a unique distinction for an amplifier 
available to the general public 


sed with the RC PA/U pre-amplifier and the best available complementary equipment the TL/12 power amplifier gives to 
the music-lover a quality of reproduction unsurpassed by any equipment at any price. 
rhese amplifiers are built to a tropical specification and they are distributed throughout the world. During 1951 orders 
were received from the U.S.A. for RC/PA/U and TL/12 amplifiers for high quality radio/gramophone 
s for the home 


rhis illustration shows the RC/PA/U pre-amplifier mounted 
in a console cabinet designed for armchair operation 
rhe TL/12 amplifier is mounted in the base of the cabinet 
The Leak Dynamic pick-up and Leak radio unit are also 
incorporated. This console was presented to Harold 
Rawlinson Esq., conductor of the Insurance Orchestra 
Society, on the occasion of the Society's Silver Jubilee 


RC/PA U **POINT ONE "’ TL/12 
REMOTE CONTROL TRIPLE LOOP FEEDBACK 
PRE-AMPLIFIER 12 WATT AMPLIFIER 
PRICE 9 GUINEAS PRICE 27 GUINEAS 


Craftsmanship is apparent on inspection. Perfor- 
mance is certified by the N.P.L. 


\ 28-page illustrated booklet describing these amplifiers and containing much 
7 ul sformation of interest to music love rs seeking the highest standard of oe 
reproduction is available free on request. 


H. J. LEAK & CO. LTD. (Established 1934) 


BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone: SHEpherds Bush 1173 elegrams : Sinusoidal, Ealux, London. Foreign: Sinusoidal, London. 
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PERSONAL RADIO CABINETS 


orrect dimer 


I 
rRI 
jin. wide 
Speaal pls 
postage 

De 


leather ar 
leather j 22/6 plus tage “ “ 


packing MIDGET EXTENSION 
SPEAKER 


3hin. moving coil speaker in bakelite 
for £419 46, 5 R.1155 abinet with metal grill and back 
The case 4 chrom | Wet 4 ht > fitted with terminals, size 4]}in 
; wher e Rave just Dougs 4iin. x 2in. Ideal as desk exten- 
omple t« 2 ‘ ¥ a new consignment 
finished ee . 4 sion or for bedroom, kitchen, etc. 
‘ hese anc _— Also makes good microphone 
guarantee them Price 18 6, or cabinets only, 6/6. 
. amoiutely un 


s interestin j ot 


in 


be A MILLIBAR BAROMETER 


If you are interested 
in meteorology, or 
if you think a good 
barometer would 
help you to explain 

. some tricky radio 
> } tr problem, then you 
ADJUSTABLE THERMOST quer ra : will be eee to 


eater driers 


— t to 15 : a know that an article 
=—t seal cas » for the R.A.F 


l © 
‘ ar ast f appeared in cine of the leading 
rt. tye ‘ service. 1 , £14 10 = or P se ares 

t i meteorological |} journals, showing 

e i+ ' r ™m t ty s wrt 
_—- - nst depos xd bala 12 mor ‘y how the Ex-R.A.F. Sensitive Alti- 
: Preah. { un ad { t pete haaens meter can become a first-class 
highly sensitive yet robust aneroid 
barometer. We offer the sensitive 
ce altimeters in good condition with 

> » { 

MAINS POWER PACK cps R.115S instructions at 17/6 plus 1/- postage 

utput singe Plug’ rece rso no internal 

£s 10) = ¢ ‘ 


erate 


ave CAD BLESTTS 


2-GANG 00035 TUNING >» 
CONDENSER 

| Complete with Perspex dust covef 

: : PF and built-in trimmers. . Super fob 

PIN PLUG 20B . : tor tuning personal receivers 

wr Split P m . " - 8 6 cach 

s 


~- 
J 


io C16! u PLASTIC EYE SHIELDS 
SPECIAL = W METHOD IMPROVES APPE ARANCE Ideal for hun- 

SWITCHED > his T s fitted with a6in. (VCR t ut by using the me dreds of jobs 

PANEL (CI6A n tram, the impr ior I arger tube is ated. such as C.R. 

‘ : a f magnifier, mask ar vured glass in the parcel, Tube testing, 

et, plus 2/6 post. ! e¢ note that the magnifier is motor cycling, 

t the green effect r armoured gigss only 7/6 | paint spraying, 

2 6 post etc. The illus- 

tration shows 

PROFE SSION ~. RADIOS them being used 

YOU CAN MAKI to keep soap 

ilding of the cyes 

during hair 

washing. Price 

» pairs for l/-. 


ippled, ar every . ‘ COIrLs 
fe) — rin : prot es mal ; r.R.F. Long and médiym wave, 
wn mished ’ . 

‘ -— complete with cirduit, diagram 5/6 

TOGGLE SWITCHES t 0 ; and play : a pr Superhet, ‘ong wave 900-2,000 

1 } } ‘ . ame +1 4 wWiered cc 

Meta a as th my cues , : ate ; metres, medium wave 185-550 
o leading : => metres, short wave 16-50 metre 
rou with aerial and oscillator coils that 
is set of six. Coils with circuit 


a choice | diagram, price 10/6. 


Walnt 
a 


LIGHTWEIGHT 
~RIPOD 


All wooden, fully ad- 
extends «t 
fo- photo- 


ALVE RETAINERS 
t bt ‘ r . " : 
r kt 6d ' I mm g rec z ers. Price 35- 


6« 


counsels ’ bl ‘ t iver « Dats abou 
springs, 6d. t uilable a 
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TABLE RADIOGRAM 
CABINET 


finish, outside 
deep, 
\ 
radio 
uto gram 
carriage and packing 


dimensioies 


PUSH 
BUTTON 
SWITCHES 
Nine push type, 
6. Four push 
type, one oper 
ates mains on off switch, 
rhree push type, 23. Knobs id. 
each extra. 


1.F. TRANSFORMERS 


iron dust 

in alumin- 
size lin 
shin. Price 


fin. x 1f 
M400B 
17/6 pair 465 
ex-equipment in good 
fitted in standard size 
red. Price 7/6 pair 


condition 
can, dust 


RELAYS 


ixtra light weight 
extra sensitive for 
high speed or 
radio control 
work, weight only 
1} oz., closes on 


|} 2 mA, 
} 


solid 
platinum change- 
ad- 
justable pressure 
| Price 13/6. 


over contacts, 


/ALVE 

HOLDERS 

Each 18 

rubber shroud 

B7G button base 

2, B9A noval base 

14 each, discounts for 
quantities 


<RO 
oe \te 
's a 


amount, 


Except for heavy and dehcate items where carriage Charge 1s spec 
bearing in mind a 15it 


© PRECISION EQUIPMENT 


THE ELPREQ SUPERIOR 
FIVE 


This is a long, medium and short 
wave superhetrodyne receiver for 
A.C. mains working, built by one 
of our famous manufacturers, 
fully aligned, tested and guaranteed 
Complete as illustrated, less knobs 
COVERAGE: I . 800-2,200 
metres; M.W. 200-500 metres 
S.W. 16-50 metres. CHASSIS: 
Heavy gauge cadmium plated steel 
size 15}in. Sin 2hin. DIAL: 
jin. square, edge lit, glass, printed 
in three colours. SPEAKER : 
Sin. P.M. built on to chassis but easily removable. TUNING: ooeeuee d 
tuning with nylon drive. VALVES: all by B.V.A. makers, ret os 
— 7, 6R7, 6V6 and 6X5. EXTENSIONS : sockets are provided 
up and low impedance extension speaker. TECHNICAL 
rors” : (a) LF. filter; (b) delayed A.V.C. to Ist and 2nd valves 
c) controls to vary tone and volume ; (d) tone rrection ; (¢) high 
gain amplifier comprising triode section of D.D.T. and pentode gives 
undistorted output of 4 watts with good frequency responst GUAR- 
ANTEE : 12 months written guarantee included with each receiver 
CIRCUTT : diagram is available free with chassis or separately, price 
19%. CABINET : no ready cabinets are available at present but con- 
structional details of an casy to make type is given free with circuit 
diagram. PRICE: complete ready to work £10196. Non-callers 
please add 106 to cover carriage and insurance H.P. TERMS: 
£3 13'- deposit and nine monthly payments of 18.9 cach (carriage extra 
as above 


SUPERIOR CABINET 
With beautifully veneered full 
grained and highly polished finish, 
dimensions 19 in. wide 10in. deep 

< 124 in. high. This cabinet will 
take our “ Superior Five also 
the set being advertised by 
Messrs. Lasky’s Radio 

In this cabinet the set will look 
well worth £18 - £20. Price 
3 gns. cach, post, packing and 
nsurance 7/- extra. 


RECEIVER TYPE 25 73 

Receiver portion of the 
TR.1196, undoubtedly one 
of the most useful little 
receivers that has ever been 
offered from Government 
Surplus Stores, because once 
the existing tuning unit is 
removed a standard coil 
pack can be fitted which 
makes a very efficient super- 
het at a very small figure 
Alternatively for breaking 
up there is a pair of standard 
465 kc’s dust cored, IF 
transformers which would 
cost 12/6-15/-, and dozens 
of other items, tuning con- 
densers, coils, preset con- 
densers, pot meters, etc., etc 

= price is only 9/6 plus 1/6 post and packing less 

st, packing and insurance with valves 

7 URs3 2 VR.56, 1 VR.57, and 1 VR.55 


valves, or 27/6 plus 
The valves are as follows 


MULTI-SPEED MOTORS 
You can adjust this motor to almost any 
speed you want, it will work directly off 
A.C. mains 1 require greater power 
or greater speed work it through a metal 
rectifier. This motor is fitted with a gear 
box enabling speeds down as low as 1 r.p.m 
to be obtained. Price 14/6, postage and 
packing 1/6 extra. 


or if yo 


Orders by post are dealt with by our ——, depot fo 
avoid delay address to: E.P.E. Ltd., Dept. 2, Windmill 
Hill, Ruislip, Middx. 


ified, 


parcel costs 2/-. Postable items can be sent C.O.D., 


orders over £2 are post free 
additional charge 2/6 


oe 


12-CELL ACCUMULATOR 
This accumulator can be coupled 
up to give 24 v. with all cells 
connected in series of 12, 6 of 
2 volts by series parallel arrange- 
ments They were originally made 
for the Admiralty by a leading 
manufacturer, have never beer 
filled, and are in excellent con 
dition Each is contained in «@ 
wooden crate as illustrated. Price 
27/6 cach. Postage and insurance 


FERRANTI ELECTRIC METER 
MOVEMENT 


A complete check meter excep 
for case, brand new and unused, 
Has many uses, one for instance ® 
that of telling the numbers af 
hours a piece of apparatus hag 
worked, Price is only 17/6, post, 


etc., 2/-, 


“ 


Famous wartime cats cye™ 
used in conjunction with a lem 
system and h.t. for seeing in the 
dark. This is an infra-red image 
converter cell with a silver cacsiug® 
screen which lights up (like @ 
cathode ray tube) when the electrom 
released by the infra-red strike i€ 
It follows that as light from an 
ordinary lamp is rich in infra-red 
these cells will work: burglar 
alarms, counting circuits, smoke 
detectors and the hundred and one 
ther devices as will the simpler type 
of photo cell. Here then is a golden 
opportunity for some interesting 
experiments, — 9/6 each, oF 
six for 52/6. ata will be supplied 
with cells if requested. 


OCTOPUS CLIPS 


An ideal clip - for 
fixing anything t 
a rod or pole, this 
is self adjusting 
from lin. to 4}in 
Price 1/- cach. 


Under £2 ots reasonable 
List 


“arly closing daye-Wednesday Russlip—Sasurday wrap aaiiy HHT RUISLIP. MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 
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sabi, 
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hs 140 amp-hour 
TQuantity of 
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WELDING TRANSPORMERS 
I2v. OW amp 26” 
A.C. mains 
Primary and 
by « special 
witterterence, this screen 
out to the terminal block. (Complete 
in metal case with carrying handle 
price £45 .-, plus carriage and 
pecking 


utput from 200 
wudary 
urecn to 


ae separated 
prevent 


is brought 


EQUIP YOUR DEN 
A harmon 
making up, 


is well worth 
ause it oscillates 
with a wave form having harmonics 
extending right into the radk 
frequencies To trim a straight 
set therefor it ws only necessary to 
imect its output into the aerial 
and adjust trimmers for maximum 
audio output, sumilarly with a super- 
het @ great saving of time can be 
eflected 

We will supply this as a kit 
with constructional 
15,- for battery, 
operation 
price 16. 


generator 
be« 


of parts, 
details price 
and 30/- for mains 
data available separately, 


6-VOLT AMERICAN 
HEAVY-DUTY BATTERIES 


Made by one or other of 
famous American battery compan 
jes. For reliability and long ser 
between charges these are in a 
class of their own. Capacity rating 
We have a limited 
these batteries avail 
@bic, unused—in fact they have 
ever been filled with acid, and the 
rice ts £510, carriage extra at | 
ost depending upon your locality. | 


the mos 


vice 


| 


CONTINUOUSLY VARIABLE 
MAINS TRANSFORMER 
described in the August 1951 
, this has 4 primary tapped at 
amd tour secondaries of | v., 
9 v. and 27 v. respectively 
suitable selection of windings 
voltage in steps of 1 v. up to 40 y 
can be obtained with isolation from 
the mains at 100-watt rating, ¢.g., 
20 amps. at 5 v. and 2) amps. at 
40 v By adding the primary the 
be varied in steps of 


As 


undoubtedly 

equipment 
mental laboratories 
each. 


an 
in all 
Price 


essential 


experi 
£3 10/- 


YAXLEY TYPE SWITCHES 
A.l popu 
types and size 
im stock 
Specials 
month: Ceramic 
3-pole 3-way 
price 
6-pole 
price 


2/6 each 
3-way 


2/6 cach 


j 
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THE RESULTS OF THE FEBRUARY 
COMPETITION 

Readers will remember that we offered prizes for suggested nm 

wes of our I.F./A.F. Amplifier. As we stated in the last iss 

we received a large number of interesting suggestions and we awar ted 
three prizes ¢ feel that many of the suggestions subr 
were of so much interest that our readers would lke t« the 
pportumty of grading them in order of populsrity—-your reaction 
to the suggestion will enable us to judge which is the most popular 


“ GUESS WHAT” 


itted 


have 


and we will reward the person concerned 


RECEIVER WITH SPECIAL PHASE INVERTER CONTROL 
CIRCUIT 


An article was submitted which described a special control circu 
he inventor claims that this gives a performance vastly superior 
» normal superhet receivers. He further claims to have used the 
circuit with most surprising results A provisional patent to pro 
tect this circuit has been filed but he is quite willing t 
be used non-commercially without payment of fee 
y : * “ VIS . 
' “ii $ PANORAMIC 
2 »§ ADAPTOR 
article with 
above title 
submutted 
which she »wed that 
with the smallest 
amount of modi 
fication the LI 
A.f Amplifier 
could be used in 
conjunction with 
a cathode ray tube 
a giance the condition 


allow it to 


to enable the operator to observe at 
section of a particuler wavebaend 

An amateur, for instance, could watch his various bands and could 
sec when anew transmission commences and when it was converucnt 
to operate his own transmitter 

Anyone interested may purchase a copy erticle and drawings 
at Ouf approximate copying cost, ¢.g., 2 -, post free 

A VERSATILE LABORATORY INSTRUMENT 

Another suggestion submitted was that the unit would make a 
very versatile laboratory instrument, only the minimum of addi- 
tional parts are required and after calibration the constructor could 
use it as — 

1) Audio Signal 
against the 
(2) 500 kes. frequency standard 

3) LP. Alignment Oscillator 

4) Ultra sonic generator up to 35 kc s 


COMBINED T.V. SOUND AND ORDINARY BROADCAST 
RECEIVER 

An interesting » estion was that with the simple addition of a 
coil pack it could used as a radio receiver to make a combined 
radio and T.V. sound receiver So many T.V. sets that are nothing 
but ornaments when T.V. is not being broadcast could be made 
that much more useful by this addition 

T.V. TESTER (TELETRACER 
Another reader suggested that by simple additions a T.V, 
tracer could be made which by tapping the test prods on the grids 
and anodes of the vision and sound valves, both vision and sound 
signals could be traced right through to the tube and loudspeaker 
respectively. Similarly from the sync. separator and blocking 
oscillator valves the user will get a powerful indication of the sync 
and bk cking oscillator pulses. 

OTHER SUGGESTIONS ARE: 
HIGH-GAIN AMPLIFIER L.F . 
WAVI 4 


ota 


of this 


Generator, 
crystal 


beating the variable LF. Oscillator 


very 


GENERATOR 

OSCILLATOR ; 

DETECTOR 
BRIDGI 
SECOND 


IMPEDANCE 
‘Q” METER 
PREC 3 
DOUBLE SUPERHE t } 
FIELD STRENGTH TEST 
RECEIVER FOR CARRIER 
MUNICATIONS. 
Copies of the technical data and diagrams (if any) which accompan- 


ed the suggestions will on request be supplied free to purchasers 
of our LF. A.F. Amplifier 


TYPE OF WIRE H.F. COM- 


5-VALVE LF. A.F 
AMPLIFIER 
(For A.C./D.C. working) 
This is on an aluminium chassis, 
size lijin. x 7in. x Jin. deep. 
The layout is neat and simple 
and provision is made and in 
fact holes are drilled so that 
tuni condenser and coil pack 
may easily fitted if same 
ere required Alternatively 
this vacant space can be used 
for mounting a control pane! to which various points of the circuit 
can be brought to plugs. this making taults tracing by circuit sub- 
stitution a very simple job It uses one of the latest valve line Ips 
as follows : 1487 Triode Hexode, 7B7 [.F. Amplifier, 7C6 D.D.T., 
35A5 output, 35Z3 Rectifier. The I.F.s are present at 465 kc/s., 
but are variable over a fairly wide range. Price £6/10/- complete 
with valves and 8in. speaker 


THE “ WOLSEY ” CABINET 
This very attractive wooden cabinet 
is available complete with metal 
grille and back at 29/6, plus 2/6 
post and packing. 

Ihe front dial is not included at 
this price but will be supplied at 
4- extra if required. Actually 
we believe most of you will wish 
to make up your own from bakelite 
or Pers: 

A bakelite dial is available which 
makes this cabinet suitable for our 
69'6 chassis, the price is 3/3, post 
tree. 


INSTEAD OF BUYING A NEW 


DEPOSIT FOR AN 
*““ AMPLION " DRY BATTERY 
REACTIVATOR (Balance, six 
monthly payments of 9/6.) 
oat Mans 


The makers claim it does extend 
the life of a battery to six times 
normal. This unit will more than 
save its entire cost before you need 
to buy a new battery. Cash price 
£3 15'- (deaf aid mode! £4/5-). 


EBONITE TUBING 


jin. external approxi- 
mately in. lengths 
1 - each 


diameter, 
bore in Ift 


METAL DIVIDERS 


Really well made for Government 
workshops Ideal for marking out 
on metal chassis. Price 36. 


EXPERIMENTERS 
VALVE SNIP 
CV1147, High Cur- 
rent Thyrotion, fila- 


voltage 
peak plate 
current 12 am 
A limited quantity of 
these are available at 
20 - each. 


MILNES H.T. UNITS 
120 volts 60 m/a., you charge these 
from a 6 v. car battery Price 67/6 
each—callers only or carriage at 
your risk. 


Wiretess Worip 
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EX-GOVERN- 
MENT VALVES 
We large stocks 
f Government valves 
and invite enquiries 
for all types Here 
are bricf details of 
ust a few of our 
aried stock 
V.T.31 250 w. Trans- 
mitting Tetrode 18/6. |. 
each (callers only 


carry 


RECTIFIERS. Note figures given 
peak rating 

11504 60K V., 1,200 m/a., £5/17/-. 

< 600 m/a., 


m 4., 
Note we are told this is a good 
ubstitute for the GU21, also we 
have a few of these with loose bases 
therwise new and perfect, 12/6. 


MERCURY RECTIFIERS 
CV1029  2KV., 2.5 amps., 96. 
BD10 IKV., 25 amps., £6/10-. 


MISCELLANEOUS TYPES 
The following are also availabie 
and we shall be glad to give further 
nformation of price and quantity 

ustomers wanting these types. 
Others are avalable in smaller 
quantices, please state your special 
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plus 5/- post. 
plus 3,6 post 
plus 10/- post. 
plus 5/- post. 
“y 5/- post. 
plus 5- post. 


Except for heavy and delicate items where carriage charge is specified, orders of over £2 are post free 
Postable items can be sent C.O.D. additional charge 2/6. 


RUISLIP — SATURDAY, 


amount, bearing in mind a 15Ib. parcel cost 2/-. 


R 
on 


£2/17/6. | 


GUESS WHAT FOR £5 


The valve shown here is quite # commonplace 
valve. We invite you to tell us (a) the type, (b) the 
make, (c) if there is an indication of a fault. We 
offer prizes of £5, £3 and £2 for the first three 
correct ones opened and consolation prizes to all 
who send in entries whether correct or not 

There is no need to rush your entry to us, you 
can send it in (on separate sheet) when next ordering 
See that it reaches us on or before May 31st 


CONSTRUCTORS’ 
PARCEL, SPECIAL 
OFFER 
Modern design, bakelite 
ivory, blue or brown, 
with metal chassis 
out for speaker and 
5 valves, etc. Parcei also in- 
cludes moulded perspex window, 
matched set of knobs, scale and 
hardboard back Price 27/6, 
carr. and pkg. 2/6. 


cabi- 


THIS MONTH'S SNIP 


Is a parcel of toughened glass which we 
can offer at approximately a quarter of its 
cost. This glass, as many readers will know, 
Can be dropped and will not break. In fact 
it is most difficult to break and so is useful 
for dozens of applications in addition to its 
original purpose of protecting viewers against 
flying glass in the event of an exploding 
Cathode Ray tube. 

We offer a parce! of five panels each 10] x 9jin 
for 7/6, post free 4 


_ 


Any item over £3 may be bought H.P. 
over 6 to 12 months. 


Send one-third deposit balance 


LAST CHANCE OFFER 
You still have a chance of ob- 
taining one of these Radiogram 
Bargains, but hurry. 


Console Type Cabinet with full 
grained walnut finish, will take 
standard type auto. change gram. 
unit. Price £12/10/-, or £436 


| deposit. 


Radio Chassis to suit, £10196, 
plus 7,6 carriage and insurance 


| Auto Change Units, three-seped, 


\ 


“Ar 
SS pp eristON EQUIPMENT 


£15/10-. Standard, £11/15/-. 


Special Offer. Cabinet, Radio 
Chassis and Standard Changer, 
£34 or £12 deposit. 


Orders by post are dealt with by our Ruislip depot. To avoid 
delay ess to Electronic Precision Equipment, Ltd., Dept. 2 
Windmill Hill, Ruislip, Middlesex 


EARLY CLOSING DAYS WEDNESDAY, 


RADIO STETHOSCOPE 


A novel device aptly 
called a Radio Stetho- 
scope us described in a 
recent edition of the 
. © Constructor,” 
this is compect and can 
be  slippe into the 
pocket rather like a 
fountain pen. With it 
in most districts « 
receiver can be checked 
from the grid of the 
first valve mght through 
to the output without a 
signal a the oct 
stethosco will rate in th 
L.t and RE. ‘Aecuits without 
alteration. It is a complete faul 
finder 
The only parts needed to make the 
simple circuit tracer are a pair of 
crocodile clips, a germanium crystal 
and a paper tubular condenser and 
we will supply whole outfit for 
66, post free, and with each 
outfit we will give re-print of the 
article as it appeared in the “ Radio 
Constructor.” 
NOTE.—If you wish to make if 
up as a pocket unit then you will 
need a few other odds and ends, 
solder tags, etc., from your spares 
box 

\ 


EPICYCLIC DRIVES 
Double drive with wheel for 
driving pointer, 8.1 ratio. Price 
3/9. Single drive. Price 2/9, 


POWER PACK TYPE 392. 
This is an extremely useful unit 
which works off <C. without 
modification giving an outpuf 
of 700 v. D.C. adequately smoothed, 
Here is a list of the components 
contained in the power unit? 
Mains Transformer for 200-250 w 
50 cycle, with secondaries of 700-O« 
700 v. at 70 m/a., 4 v. at 2.5 amps, 
12.5 v. at I . (Note these 
are Admiralty ratings, the trans« 
formers will stand at least twic€ 
these figures). Also two rectifief 
valves, type CV54, 10-watt resistors, 
three 4 mfd. 700 v. condensers; 
L.F. choke, 10 henry 100 m/ay 
two Slydlok fuses. The power pack 
is unused and is contained in @ 
louvred case size 12in. x Shin. x 
Slin. Price 67/6, plus $/- post and 
packing 


| 


. 


SPRAY GUN 
Hand operated, ideal to put the 
finish on a good chassis, and for 
respraying valves, etc. (completes 
the rfect job). Price 15/6, 
complete with instructions, plus 
9d. postage 


Under £2 add reasonab « 
List 6d. 


CITY 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
152-153 FLEET STREET, E.C.4. 


Phone: CENTRAL 2833 


82 Wmecess Wor_p May, 1952 


UNIVERSITY RADIO LTD 


Offer Guaranteed Used Equipment at Attractive Prices 


Taylor Circuit Analyser, Model Wharfedale W.10.CS Speaker E.T.A. Coil Winder (hand wind), 
, perfect and as new ail 2-3 or |S ohms, as new complete and perfect, cost £21, 
Avo, Model 40, us new éi2 Mullard Oscilloscope, Type our price <i6 10 0 
Taylor A.C. D.C. Test Meter GM.3152, as new é Ex-W.D. Rotary Converters, 
Model 90A , a new Wharfedale W.12, as new 24 voit D.C. input 230 A.C 
Tayler Windsor Wobbulator Cambridge Unipivot Galvano output, in metal case, 50 Cy., 
Png - = SSA, a new meter, Pac “L 0-120 i Ph., 20 watts, brand new 410 0 
vo Vaive Testers, |948 9, as volts, 6:n. scale, as new ‘ 
eaw B.S.R. Dic Recording Ampli Various Ex-W.D.(U.S.A.) Valve 
; Testers each £10 10 0 
Tayler 658 Signal Generator, fier, Type ARIS, in portable 
as new metal case, as new Weston Industrial Circuit 
A.ABB, Model D, complete and Taylor 313C Capacity and Tester, 20,000 o.p.v., in port- 
perfect, with ai! valves Inductance Adaptor , as new able case, as new 424 0 0 
Cosseor Double Bear Oscillo B.S.R. Disc Recording Unit, in Weston €.772, {000 opyv., 
scope, Models 339 and JJ9A portable case, as new AC. D.C. test meter, in port 
(im first-class condition) Cennoisseur 2-speed Motor, able case, first-class condition aii we 0 
Mullard Resistance and Capa ficced with Collaro Standard and Acoustical Labyrinth Speaker, 
a Bridge, as new ong ov ng heads, as new as new 44600 
ard i2-volt D.C. to 280 A.C Twin Turntable Units, ficced 
Rotary Converter, with built with 2 Garrard centre-drive ba — Fy i rang £16 10 0 
" radio filter unit 100 watts motors and pick ps nm port 
50 cycles, | phase, as new ail able polished cabinet 422 Taylor Mode! 30A Oscillo- 
Avo (1948) Signal Generator, as Collaro RC49 Mixer-Changer scope, as new 422 10 © 
ail Record Piayer, 78 rpm. as Baker i8in. P.M. Speaker, 
| Avo Minor, as new a? ew as new aio 0 


TrttITTTiTttT ttt ttt rrr 


We need good used equipment urgentily, and are prepared 

to pay spot cash on sight. TO SELLERS SENDING PER POST 

OR RAIL PLEASE NOTE: state whether cash per registered 
post, Telegraph money order, or cheque preferred. 


Ceeeeeeerereereene 


Eddystone 640 Receiver, co Evershed’s Wee Megger, 500 Goodmans Axion 150, as new... £10 0 0 
plece with valves, perfect a volts, in leather case, as new 410 10 (0 A.R.88, Model LF, first-class 
as new a2 M.S.S. (1948) Disc Recording condition £47 10 (0 
MCR-1, complete with powe “ Decks, less amplifier, 78 r.p.m., Charlies K.1 Amplifier in meta! 
pack, phones, et as new as new 
Taylor 120A A.C. 0.C. Test Vortexion 1{5-watt Amplifier, re Baerga Amplifier c13 10 © 
Meter, as new 7 12 vole D.C. and A.C mates and Quad tunin nit. A 426 0 0 
Tayler 45A cog Tester, with with Mic mike = and gram 4 uning u s new 
charts, complete and perfect inputs, as new Eddystone 750, with Eddystone 
, Taylor 47h. Combined Valve Simphonic Portable Tape Re- matchedspeaker. As new 445 0 0 
Tester and A.C. D.C. Test corder, complete with micro The Chancery Long Playing 
meter, complete with all charts phone and tape, as new £47 10 Attachment G33, complete 
etc, perfect 8.2 Transceiver, complete in with high fidelity Microcel! pick- 
) Halicrafters $.27 Receiver portable case, power pack, coils, up type G.33.LP 
complete and perfect, with new c19 10 B.C.221. As new 
book ier Vitavox Min. P.M., as new <6 10 H.R.O. Coils in stock 
Eddystone $04, complete and Goodmans I2in. P.M., as new <6 10 Newton Bros. Auto voltage 
new Labgear Electronic Fault control, carbon pile type, 2 kV 
Evershed's 500-volt Megger, i» Tracer , 1950 model, incorporat As new 410 10 © 
leather case, 0-100 megohm ing signal generator capacity Vitavox 6 cell, 20 watt tweeter 
as new io (0 resistance bridge, as new 417 10 © unit. As new ai4 0 0 


ARR O EEE EERE HERE EERE EEE EERE REE R REET ERE R SESE S EERE RRERE RRR E EEE EEE ERE REE RE EERE ERE EERE EER EEE REO E EERE R EERE EERE EE REESE RE EER EERE EERE ER EEO 


WE NEED AR 88's - BC 221’s - 348’s - 342’s ALSO 
COSSOR DB’'SCOPES 339.2 OR 3339 ETC. 


Latest Mode! Rola Gil,anew 0 0 Latest Mode! Avo Universal Vitavox Bi-tone, in first-class 
2 only—B.S.R. Ribbon Micro Bridge, unscratched, as new 422 00 condition, cost £60, our price 437 10 (0 
phones, as new each €7 10 6 Eddystone Marine Receiver, as Acoustical 30-watt Amplifier, 
£.D.C. Rotary Converter, |'0 new 430 0 0 12 volt D.C. and 200/50 volts 
{ oltA Taylor 65C Signal Generator, A.C. MC mike and gram inputs, 
200 250 volts A.C., as new éi4 10 0 as new £17 10 © 
420 (0 Advance 6.3.C. Signa! Gene- = 10-watt Pressure 
; rator, as new 417 10 0 nits, as new each £6 0 0 
Laneaen oe Seems Soe Record 500-voit Wee Megger, 
290 volts to 20 A 1 Ph as new 0 
$0 Cy SOD watts. os Rew ao 0 Avo (1948) Signal Generator, — 
as new 
Garrard R.C.65 Record Avo Valve Testers (948 9), as To cash and carry customers (trade or 
Changer, a new new 412 00 private) we shall! allow special discount 
Collaro Bar M.S.S. Portable Recorder ('950 so that we can avoid cost of time, packing 
Changer, / )-250 model), with built-in amplifier, and delivery. This applies to all goods 
vol A.C., as ° as new, in portable rexine case <0 0 0 in our stocks. 


We have a large selection of British and U.S.A. Valve Testers, Test-Meters 
and Signal Generators, etc. Your enquiries are welcome. S.A.E. please. 
THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME. WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
CASH OR CHEQUE WITH ORDERS ALL ITEMS LISTED 4RE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 3%. (opposite) IS OPEN ALL DAY THURSDAY. 
Phone: GERrard 4447, 8582 and 5507. Hours 9 to 6. Thursdays 9 to |. 
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BRAND NEW ° _ 
LASKY's PRICE 
ce. 


Pack, 3 wave 
tin. « 


No? = ee te 
mediam amt short 
swited. Com 

Min. « ‘in 
LASKY'S PRICE 


Circuit available, pr 


BRAND NEW 


, . 24 6 


WEARITE LF. ao MERS. 


the above transformers is 


high, gin 


iiser'g @ a em 12/6 | 


square. & 


Post 


per pair 


Type 


applied 


oextra 


ACOS REPLACEMENT PICK-UP CRYSTAL 
CARTRIDGES 


ao 21° long, §° wid 


ALL OTHER TYPES AND MAKES OF 


Repair valk’ 
LASKY s PRICE. 106 cach 


Post 64. extra 


COIL PACKS AV All. ABLE 


Wearite 


Oemor, Wermouth 


EXPANDED 
METAL 
SPE EAKER 


LASKY’S OWN SMOOTHING CHOKES 
TEST PRODS 311 
ae ter Satety 

it » 


AUTOMATIC 
CHANGERS 


COLLARO RECORD 


fir mtaine 1 silver 


\ 
i 


Meta 
Ris 


kup 
with dual pur 
S-speed, with 
LASKY'S” 
PRICE 


411 


RADAR INDICATOR 
UNITS TYPE 162C 
BRAND NEW iy MAGEE One 
GINAL woo! " 


Both filaments tape 


ALL WAVE RADIO! Sore See 
AT HALF PRICE | ¥ecoc8 


appiig 
"rice £7 6 


21 - 


* 5 new valves. 350-0 350 6 idoann 
* Bin. Elac p.m. . ¥. 2a. With mains tappts 
speaker. 
*Variable tone 
control. 
* Large edgelit dial, 
7\in. square. 
. @ tuning 
with nylon drive. 
* 4 watt output. now 
* Sockets for p.u. Pom? 


—_— DECCA GRAM MOTORS 
&? 3 


* 486 Kes 1.F. cot Coe 
* AVE. : 
B.S.R. GRAM UNITS 


> ’ Weig 
LASKY'S PRICE 
rriage 7 @ extra 


FILAMENT 
TRANSFORMERS 
a 8 6 extra per transtorme 


Speeia! 1S renstormer 
am pa tapidnge a 
: : rice j * Circuit 

* Size of chassis : 

Bin. deep, 


diagrams. 
Shin . 
2hin. and 


head 
sapphire «ty! 


hang 
” Splied ith te 


wide, 
om £9 19 11 
LARGE STOCKS OF 
RESISTANCES ALWAYS 


LASKY’S PRICE AVAILABLE 


e « . A va) ur . 

Ath watt each; band § wart, 

£10 19 - 6 eare t each. Postage 
Complete with 5 valves MIDGET ro EY 

and speaker. WITCHES 


~ = pole 
ng spindle 


2 i = vontage 34 


ther oo in «te 


OUTPUT 
TRANSFORMERS 


~ 


NOT A KIT, BUT A FACTORY BUILT 
jOB. FULLY ALIGNED AND TESTED 


2 


poreverey 
or Sanmee ec 


Enclose 2}d. stamp for full 
details, circuit diagrams and 
illustrations. 


——222 wre 


4 pole 
LASKY'S 
PRICE 


Dozens of 


MAINS DROPPE! RS 
26° r 25 


Carriage and insurance 10/6 extra. 


ee 
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_TABL EMIC ROPHONE STAND ALL YOUR RADIO VALVE RE 


"176 ee MENTS AT LASKY’S. Send for 
— ANTENNA ROD SECTIONS 
Cc ARBON Por METERS aes nee wattle 


LASKY: PRIC meg Any number of ti 
¥ — ‘L PRICE 26 per sor 
WITH SWITCH 4 juan "3 3 ASKY'S 26 per de 


th 
, Li’ per half gross 
Short # ort PRICE 166 : 


P. M. LOUDSPE AKE RS 
CHASSIS 


waar 


+ ASKY' . ‘PRICE 
‘ 26 


« atec 
th fitted beavy rubber 


sins lead 
Ova! Bit 
LASKY'S PRICE 
Pencil Bit. For 
LASKY'S PRICE 


“{9- a Postage ]/- extra 


21 = Pos 


Post extra 


trans 


tage ]/- extra 


10-12 WATTS 
AMPLIFIER ae . 
Use I ' as 3 EeSle sh-pu tifler : 
ned Tin. on 2B. hans £7 196 146 6 VOLT 90 A.H. 
LASKY'S PRICE : + Rx-A an Ar Abe 
arriage and packing 10 - extra . - 75 = 
4 stems | tor be details of 1, RA/2 Amplifiers ‘ 
PR - ra copy of “AMPLIFIERS.” each: Faning, Volume, LS 
. of the theory and practice 
ually price Post extra 


LASKY’S RADIO 


Lasky’s (Harrow Read) Lid., 
ROAD. PADDINGTON, 
Telepho 


Pro Forma, Cash with Order, or C.O.D. on post 


JRA 2 


CAR BATTERIES 
y perfect, brand new and 

acking case. Size: Gin. wide 
ne hard rubber case 


876 


nh maker's a ap 


L ASKY: s. Paice 


ok gives etalle LASKY'S : 
ery . wae PRICE B= the set 


LONDON. W.9 


CUNningham 1979 and 7214 


370 HARROW 


(Opposite Paddington Hospital) nes 


Hours: Mon. to Sat. 9.30 a.m. to 6 
items only. 


Postage an 


P 


m., Thurs. half day | p.m. 
packing extra, unless otherwise stated. 


TERMS 


All goods fully insured in transit. 
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TELEVISION 
CONSOLE CABINETS 


DE LUXE BEAUTIFUL 
‘couriers. WALNUT VENEER 


126 i LAI z ' 
Frame Trans., 25 6. 
s Boost Choke, 


W.B. & PLESSEY 
Tr. 


cathode ray tubes 
Beautiful figured medium 
waln st firush, wit! 


polish Fitt 


selinsum] 7. si Nal 

rectifier, one 2-meg oe . 
resistance and = tw 
rca oot mid Sedtabie 

kV condensers Pg easel 

converting %n Practical Tele 

ere tx 2in Sapo pis 

receivers to 12 Practical Wireless 

: ; ireless World’ t 
LASKY'S 6 | | Wireless World 
PRICE 


Post Free 


t 12in 


ed wit 

glass 

affie and fret, and 

f casy movement 
led 


METAL RECTIFIERS 
a SELEVeEeNS 


10 - 
Scanning coils, 33 3. 
Main choke, 15 6. 
Focus ring, 22 6. 
Heater Trans 

WB 103, 42 - 

WH LIOA, 52 6 
CR. Tube supports, 
front and rear, 21 6. 


ith control, 


= TTT ITE 


LASKY'S PRICE 


£8.10.0 


Carriage 126 


tw 
> 


296 

tem xtra 
BLOCKING OSCIL- 
TRANSFORMERS 


T V CONDENSERS. 
plastic, single bolt fang 
04 mfd. 12.5 kV. Price 10/6 each 


Latest type 


extra 


CASKY'S PRICE 4 6 each 


Post 4d. extra 


CATHODE RAY TUBES All 


s available from 
fully guarant 


types and siz 
Brand new and 
Including the ve 


r.c.c. TV CONDENSERS 


100 mid. CEIOLF 14 - 
10 - 
69 tion 


250 mid. CRIODA 
2,500 mid. 6 v.w. CE25AA 
All other types in stock 


32 x 100 mfd. 450 v.w. Aluminium 
can. Price 8 6 cach 


Postage 4d. per item extra 


WENVOE & KIRK O'SHOTTS 
COILS for the VIEWMASTER. 
10 coils and 4 filter coils, by Wearite 
Exactly as specified in the construc 
data. Available from stock 


PRICE 28 -, postage |! 


- extra 


Outside dimensions of 
net: 17din. x 16hin. x 


Why not convert your 
table receiver to a con- 
sole ? 


Adaptor frames for fitting 
Sin or 10in CR 
available if required 


tubes 


“Everybody is building THE VIEWMASTER 


The television set you can build 
home from standard parts. Wer 
Kirk o Shotts, Holme Moss 
Coldfield Alexaruira 
operation. Brilliant high definit 
black and white picture if 
reproduction Uses % 
Cathode Ray Tube 

sole Model Inco 

latest developments 
Television for the home 
structor at its finest 

Send to-day f t the CONSTRUt 
TION ENVELOPE 4 
booklet crammed 
information and all the ne 
data als. s 
drawings and 
instructions 
wm ~London 
Model ** B 
field Area 


and 


with 


full-size 
stage by stage 
Model \ 
and Home Co 
for use in Sutts 
Model C for 
Moss. Model D for Kirk 
Model E tor Wenvoe 
Models A, Band ES - PER COP 
Models C and D7 


6 PER COPY 


ALL COMPONENTS IN STOCK AND SOLD SEPARATELY 


at 


t 


con- 


Y. Post 4d —. 
Post 4d. ex 


SCANNING 


Low impedanc« 


COILS. 

line and 

frame per pair 

LASKY'S PRICE 29 ~ 

a ow impedance line, high 
pedance fra 


L. ASKY "Ss PRIC E 14 6 


Y r pair 
Post 1 Baw 


item extra. 
AT LAST It’s HE — 


EYS51 and EL38 v 
transformer is as 
latest type tele 
receivers 
LASKY’S PRICE 
Postage 1/- extra 
SPECIAL 
LINE TIME BASE KIT. 
Comprises the above trans- 
former, also an EY51, 
EL3&8, scanning coils (line 
and frame), 3 controls, line 
lin., hold and shift—also 
8 associated condensers and 


45 - 


OFFER 


Sin. CLOSED FIELD 
SPEAKERS ideal for televisi 
receivers Less o “— 3} ohm 
Will not affect your ¢ 
LASKY’S PRICE 


Post 1/6 extra 


tut 
ube 


176 


LOU bD- 


r.C.C. VISCONOLHIGHV OLTAGE! 
n CONDENSERS (Cathode ray 
Price 4/6 each 
6 cach 
Price 15+ cach 


001 mfd. 6 kV 
001 mfd. 12.5 kV. 
1 mfd. 7 kV 

All post extra 


Price 7 


resistances. Postage 2 6 ext 

LASKY'S 

PRICE 99 6 
C.R. TUBE MASKS. 

91n. soled 76 

12in. soiled whit 

Brand new white 


10 - 
196 


Owing to the extreme shortage of metal and wire al! 
goods are offered subject to being unsold and prices are 


liable to alteration without notice. 


Special for flat-face 
tubes 22 
Grey rubber rbo 
Flock sprayed 76 
l cach extra. 


Postage 1 6 


"RAME OUTPUT 
TRANSFORMERS BY 
PARMEKO. 

LASKY’S PRICE 
Postage 1/6 extra. 10 6 


CO-AXIAL CABLE 
Standard impedance. 
Single screened, 1/- per yard 
I'win screened, 1/6 per 
yard 
T'win balanced feeder, 7)d. 
per yard. Post extra. Any 
length cut to your require 
ments. 10°, discount on 50 
yards or more 
E.H.T. TRANSFORMER 
FOR VCR97. Primary 200 
250 v., 50 cps. Secondary 
2.5kV. 4 m.a. ; 4v. L.la. ; 4v 


(€ ) 1.5 
LASKY’S PRICE 
Postage 1/6 extra. 45 - 
TELEVISION PRE- 
AMPLIFIERS, for L ondon 
frequency. 2 Stage, uses 2 
6F13 valves. Completely 
wired, ready for use 
LASKY’'S PRICE 
(less valves 196 
Postage 1/6 extra. 
VCR97 C.R. TUBES 
BRAND NEW AND 
UNUSED. In maker 
original sprung wood transi! 


case 

LASKY’S PRICE 
Carriage 5/- extra. 
ARMOUR PLATE 
SAFETY GLASS. 

9in. tubes 12in 

per piece - tach 


LASKY'’S RADIO 


LASKY’'’S (Harrow Road) LTD. 
370 HARROW ROAD, PADDINGTON. LONDON. W.9 
1979 and 7214 


(Opposite Paddington Hospital Telephon 
Mon, to Sat 
items only 


CUNningham 
Hours 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m 


Postage and packing z extra, unless otherwise stated. All 


TERMS: Pro Forma, Cash with Order, or C.O.D. on post 


goods full: insured in transit. 


May, 1952 


Wrretess Worip 


FORMERS. Foros poy ty _~ 5.5.7. yaass- 


126 


LASKY 5S PRICE 
Postage 2 


CAR RADIO PLUG AND DISTRIBUTOR SUPPRESSORS 
LASKY'S PRICE 
10 - 


= each 


wtextra 


EPICYCLIC DRIV ES 
LASKY's PRICE. 2 6: , 


t 44+ 
STANDARD TYPE ericrcLic DRIVE 
ery s Laoag 1 6 


Standard rede 


VIBRATOR PACKS 
. Pt “POR mm 


LASKY'S PRICE 

ee 396 
UENCY METER 
YPE W1191 


riginal wo 


EX-A.M. FREC | ALL YOUR TEST GEAR AT LASKY’S | 

LASKY’S NEW RANGE OF POSTAGE 

STAMP TRIMMERS AND PADDING 
CONDENSERS 


i new « 


< 
“ 


transit 


Pat 
valves 40-80 5 4 


1 per cent 


EX-A.M. 
RECEIVER TYPE 3515. 


LASKY'S 
PRICE 


aol 
LASKY'S PRICE 0¢. each 
7 6 per doz 


LASKY: 3 PRICE 1- 10 6 per doz 
PRESS BUT TON SW ITC a 


be 


“LASKY'S PRICE ° 
Q 


LASKY'S Paice Ba. exch 
5 des. 


rysta 
Carnage 


£8 196 S05. 


REC EIV "ER TYPE 2s 


* 
~andh 


cnr alty 
t € dir UNITS BRAND NEW 


below retal 
: AND UNUSED 


me 


106" 


tense rs These us 


wey 111 
wey 311 


EX-A.M. COMMUNICATION 
RECEIVER TYPE RIIS5 


BRAND NEW, IN WOOD TRANS CASE. 

Aerial-tested before despatch. Supplied a Pi with 

10 valves. Circuit: B.F.O., A.V.C., R.F. Amp., two 

in. | ‘ I.F. stages, magic eye, etc. 5 frequency ranges : 

Not Minget tye, Rize: pin. 18.5-7.5 Mcs.; 7.5-3.0 Mcs.; — 1,500-600 kc/s. ; 
500-200 kc s. ; 200-75 ke/s. 


> 


om valves 
LASKY'S 
—_ 


te 
one 36 


extra 


“LASKY'S 
PRICE 


INSULATION TAPE 
LASKY'S 
PRICE 2 6 
TAG STRIPS 
- — 5 1d. 


ViATORS 
6 and 12 VOLT 


a 
ae arr 


nt 64 
at Gd. exer nies 
LB. TINS 


HIGH VOLTAGE 
DENSERS 


KV. Price 86 ea . 
Price 126: 
aaoun 
Price 36. 
Post 64. extra 


CON- 


ASKY'S PRICE 
"9/6 por ea. extr 


TWO GANG TUNING 
CONDENSERS. .0005 MFD 
No. 1 Miniature . 


b 
Post 64 


o om T TOGGLE SWITCHES 


Bulgin S/P Retary of 
epindle. LASKY'S each 
PRICE 2 6 


” Long 


wits sP DP Mf switch 
LASEY'S PRICE 4 /_ cach 


ts NEON IND at) 

LAgEY’ s vane 86 — ICATOR LAMPS, 4 pir 
0.3. type Rize 

Post 4@ 


extra 


x LASKY'S PRICE 
LASKY'S PRICE 6 6 26 


“TumiNe 


THREE 
DENSERS 


GANG CON- 


a © 


LASKY’S PRICE 


£12-19-6 


PLIERS 


Various ines 


1 2 per pair 


SELENIUM METAL 
RECTIFIERS 
12 volte 1 amp 
12 volte 4 amp. 
250 volte 80 m/a 
50 volte 60 m/a 
Meter rectifiers. 5 
Postage Od 


LASKY’S PRICE + Round nosed 
ace 1 
LASKY'S PRICE 


Poetertra 


SERVISOL 


PRICE 
a 


E.H.T. RECTIFIERS 
vt ‘ vUl 


46 an 
64 


in wood case), 7/6 extra. Full modification data and 


circuit details supplied 


Carriage 
LASKY'S 
PRICE 


Postag 


ms 
per item extra. 


CRY STAL DIODES | 


S PRICE 3/4] 


LASKY'S PRICE 
type 46. postage 34 


EX-GOVERNMENT TEST 
INSTRUMENTS 


PERract ng oo ony Everehed 


dge wr teeter in leather carryir 
LASKY ‘s Carriage ext 
can £18 18 arriage extra 
a | ayrees OHMMETER 


\ igme ther carry'ng case 


£4/19'6 


LF.F. RECEIVER TYPE 
BR AND NEW AND UNUSE ” 
TONS. Contains § new valves: 4 59 

CV6. Also & host of npone 
resistances, et« A motor guaseat 
tpot of 480 volte 


LASKY'S PRICE 

Carriage 3 @ extra 25 - 
TULLY SCREENED TOP Cars. 
LASKY'S PRICE 1 6 cach povt 


BULGIN E.H.T. TOP CAPS 
LASKY'S PRICE 2 - cach 


THE MONTROSE AC DC + pried 
6 


INTER-COM UNIT SCOOP 
Manufactarer's sarpius. Brand new. For 
valves, | each 

AC DO 


rd 


HEADPHONES 
“LASKY'S 


PRICE 7 6 


AME RIC AN AIR c ORPS 


“LASKY 9g 6 


PRICE 


or each extra 


maine 
Pe, PE Carriage 2 @ extra 
-_ omplete with all valves 
speaker and allindicator bulbe 
Carriage 2 6 extra 
Chase ie 
Carriage 2 6 extra 
Light walnut veneer 
Carriage 2.6 «xtra 
Suitable for ase with 
Light walnut 
com speaker 
Carriage 2 @ extra 


Incomplete 

By 

(Daasis Cabinets 

LASKY'S Carri 

PRICE peaker cabinets 
nh speaker 


Sapplied 


venerr 


@eaoa°" 


~ 


PACKARD-BELL TYPE K PRE-AMPLITIERS. Brand 

<« e@ epuseed Contains 2 valves 1 OBL) +win triode 
D7 twin pentode Ale associated component. 

epet and catput transformers, etc 

wn. » 

utput of low gain microphones a14 pick ape 


“applied @1th fall data and circuita 
| —~ 196 


nad 
MONEY BACK GUARANTEE 
Everything ordered from Lasky’s 
is guaranteed to be as advertised. 
If you are not more than satisfied 
‘return goods for cash refund. 


- 


ace, wine shin 


a 


ru 
Post ne 3 @extra 


ULTIMETER 
PRICE 4 


METAL Sea RS 


volte 


Postage 2 


~ 


= 
SrPre4te or vaVte@r eure Gtenew 


Or Kar SO ea@KK ee aur 


iN 
No. 2 $95 volts ot 160 mA ¥-y 
Any ‘wer he aaed together either 

| No ) voltesti mA Price 2/6 
No. ‘ 800 voltaatimA Price 96 


125 


(=T") 


and 25 mid. 75 ».~ in one car 
Postage extra. 
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BUILD A PROFESSIONAL ALL KITS INCLUDE 
RADIO OR AMPLIFIER “EASY TO FOLLOW” 
AT LESS THAN HALF POINT-TO-POINT 

TODAY'S PRICE L WIRING DIAGRAMS 
2 ESTABLISHED 25 YEARS & 


AMAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “PRE-SET"’ THE WIRELESS WORLD 3-VALVE SET 
RECEIVER 


‘ 


stor 
ry STERN'S RADIO TUNER MANUAL Price 
e Pr 1 Post 


tra ne show . 
4 1-Valve TRF Tuning Unit 
Ne 0 


eee ae Lustented. 37 6 


A 4-Station “ Pre-Set"’ Superhet Tuning Unit, pr 
TY v n n le 


A T.R.F. BATTERY “PERSONAL” KIT | 3.2-7éive Saperhe! Taning © 


THE WIRELESS WORLD MIDGET A.c. 
MAINS 2-VALVE RECEIVER 


this wetter 
r 2310- 
ru ue (these a 


Rn | ga 
THE “SUMMER ALLDRY" BATTERY “we! k! Beg eee 
PORTABLE Ser caecenan Ko-ade mastery ah a ee Oak Weta 

oe! ¥ r - y . - . . toh am ~. £2 


£383. 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 
r the Pre-s t THREE STATIONS ¢ 
cing recetved by the 
) eupply allcom 


s new type 
bliched 


PICK-UPS 


Cosmocord G.P 20 


% Send 6d. P.O. for our STOCK LIST, it shows “ hundreds "* of Wireless 
A KIT OF PARTS When ordering please include 


~~ §TERN RADIO LTD., 109 


Tel.: CENtral 


fay, 1952 Wiretess Wori_p 87 


THE “PRACTICAL WIRELESS” THE FAMOUS “SHAFTESBURY” RIBBON MIKE 
ae Cone ant nlu'trcms eitton imprgance wp t= 300 
’ ed tr 10 -to 86 


BATTERY PORTABLE s ‘ dou hem, Transformer & 


mw) 600 


Cot Pac us yo Midget Coll Pook. 
TWO NEW DENCO ULTRA MIDGET pas 5. S 
SUPERHET COIL TURRETS 


Both having a Rotary Turret Action tT). et Coll Pack ie also evailable { 
The CT.9 Turret consiste of 4 STATION PRI BATTERY Portable sets, incteding « 
SET UNIT, trom which any three Station “ stched ready wound Frame Aertal. Price $48 ('p 
ong Waves can be ' eat , Weymouth Midget 3) < 28 = Ltn. covering & M 
anda « * loying Matched Lren ¢ 
ach 
x, 4 pe 706, covers tw 
- > and Type 
ehort-medtut ves Heth for 465 & 
t mploye adjustabie 


Wearite Pac 


534 
LF. Chokes u 
13 - 
..156 


stand wiring diagram 
t price list, is ava 


jnaters Glustrated below) evallable in 
ruse wit set 

: 1 
M j Lous 
Ls Iros re, 4) ie 
Transformers Input ,v 
v amp. 1D-; | 
t A. and 639 
E.H.T. Transformer, Prim 
“ve y 596. De 


Heater Auto Transformers 
: 109 


The ontetanding aivantages these . b 78 " 
similar unite can be readily seen, the & 79°. 
a) Neat and Compact, the overall size be Filament Transformer 
x lfm. deep Pe wrt 
b) Fitting ts simplicity iter . 1 
fixing aod requiring oo r commections 19 6. Inpat 
The Rotary Turret dee itches t Metal Chassis. « 
which Incorporate variat fuet t rai tive oie $11 
ontacts. thereby reduc it acitic he ab te iin. 63 
milan 83 ‘ir 
1) They are supplied Factory wired ar g j have ‘ 
been designed to operate with any . reuit New Mire Surplus 
arrangement of 465 Kk * to their unique design | inyv.® 
areextremely sensitive and Mains Transtormers. A)! New Stock with Primare 
Price: ©.T.9 Turret rr 52 - x s we M ‘ 
A complete Receiver circuit together with ie afle tooutaining , 
all necessary data \* srret. These 226 


an be supplied separate! 


tay. ct 


Transformers. loput 2° 
an 21 - 
Qiarics (a 1-0. 250 ¥ 


y.4 mn 
° amp.. 94>, and 
» enable et 0 
anu ther ® THE FAMOUS W.B pty tee RANGE OF P.M Westinehouse Reetiters 
37 


Pull Amplifier tor 


h-up t « 
s designed t Size Impedance. Watts. 
r hme 


kit splete in every 
valves, £6.12/6. Co 
j chassis, supplied ready for use £8/2/6. . .. Sen tn 15 cham.) 
_ Loin 10 (also in 15 ohms 
“PERSONAL SET" BATTERY gle aii Sik th 
r ere 12/3 ohms. ir 
ELIMINATOR in. 
rtet la, 3 21 ;. 


8 
arteto build a Midget” Alldry * Battery 226 


oh} arope. 15) 


maine and is suitable for " $ 

requiring H.T. aad LT suune 86. Wharfedale, 12-wa aah - pa Meter Rectifiers. Weretir ne 2) micre amy 
69 volte. r > pull, 20-watt, malti-ratic 37 6, aud ma 1mA.. 119; 5 mA 

Selenium Rectifiers. H 

mA, 86 


ts and 1.4 volte. n iin. * ipin. ¢ bie Resistor for « { Charging Equipmer 
i J s)upt amy 1 { 


| 25°; 
| Output Trans. Midget 60-1 (or 90 
watt Maiti-rat tapping» 


7 hm 


ners ‘ 
| New Electrolytic Condensers. \ oA. 156 
volte; & mid. (iin. x fin . Bes I asthe Suitable t 
49; 6 . | 
ifin. xifie dia), 59; 
@ ; 32-82 mid. 350 voit. 5 
500 v.36; 8 mid. 500 ¥ 4- 
Can. Standard size al) OW te, 4 mid.. 9 
3; &-4 mid. § 9; 16 mid 5&6; 16-160 
9s. 


urate)ytining 465 K 
sits Hatte p te . e 

and < e If-ce : purchase of Charger Trans 
eda ised =Potentiometers K. 10K K Adjustable Mains Droppers. |i's 
4fin.<ifin * Sgin | SOK, 100K 250K, 4. h 0 ohms, 5 - amas 
e with 3 P 


case D ‘ wit 
with easy to (ollow asembl . . 

We kees ery comprehensive range of T V 

a . offer a similar COMPLETE KIT ¢ Suprius Potent» terT V Assembly Lastructions 

rovt ox volteand 1.4 volte. Size of assembled prndies, OK toe La stock, price 

t ijin, Price 47/6. veg. 2 - rack the speciiied com 

- fort ex«t ther by way of \udividua 


Television 
ometers Al ornte 
oK, 15K ving Pre 


jaickest and most simple 


Components and many KITS OF PARTS for both Sets and Battery Chargers. |~@"™ ; Chassis Caters. “The quickest and most simple 
approx. cost of Post and Packing. tot oe an . 

7 : 

4 

i 


& 115 FLEET STREET, E04 Put 


5814 and 2280 frase ob A.C. of D.C. t > Sore clemnense and 


te al Ways ip stock 


a8 Wiretess 


GARLAND BROS. LTD 


GARLAND ACIV AMPLIFIER 


This is the finest amplifier at the price in 
the world, giving exceptionally wide 
frequency response and fidelity of 
reproduction, 


PRICE £14. 14s. plus I5- carriage etc. 
Crate £1 (not charged if you undertake to 
return carriage paid to us). 


Performance and specification. Maximum output 11.5 watts Frequency 
response, flac within Idb. from 20-30,.000 cs. Total harmonic distortion 
at 1,000 <5. and 8 watts output, less than 0.2 per cent. 26db. of negative 
feedback over three stages including the output transformer which is a 
,oodmans type H6 designed specifically for this amplifier. Two input sockets 
are provided requiring 0.03 and 0.25 v. r.m.s. for full output. Controls are 
bass, treble, and volume. A power socket is provided for a tuner or magnet 
ecording unit. Output is to match 3-4 or 1S ohm. loudspeaker. The amp 
fer is supplied assembled and tested with engraved control knobs ready for 
use on 200-250 ¥.A nains 


MODIFICATION UNIT UE2. A pre-amplifier and oscillator unit use with the above or 

similar high quality amplifier, thus providing the finest possible magnecs rding and reproduction, limited 

only by the characteristics of the tape desk or table used. An EFI7A io o:se pre-amplifier is used 

os ator supplying h.f. bias and erase sufficient for the highest coercivity ¢ A neon is used for recording 
on. No power supplies are incorporated these are norma pplied by the main amplifier. The 
ed assembled and tested. Price is 5,5 -, plus carriage 5/- 


THE GARLAND TAPE RECORDER 


NOT A KIT, BUT A COM- PRICE £35 inctuding a 1200 ft. 


> reel of Scotch Boy Tape and a spare 
PLETE ASSEMBLY, READY spool. Carriage etc. 15-. Crate £1 
TO PLUG INTO THE MAINS. (not charged if you undertake to 


return carriage paid to us). 


and an 


THE NEW LANE TAPE TABLE — THE VET RECORD-PLAYBACK AMPLIFIER 


roved version of the 


tures include the use No wiring or soldering to be done— 
»ne as before, and very just plug in and record and play back 
' jer one minute) 

thus enabd & Particular recordings to be selected th L T 
rapidly. As before, heads are high impedance on corporating ee ane aye 
mumetal laminations, with half-chou gap, giving a Table and the UE? Amplifier, housed 
half-hour playing time on each side of a |,200ft 
tape ree! , plus 10- carriage 
Crate is not char . wadertshing ts cabinet, and supplied complete 
given on ord t eturned carriage with a 1,200ft. ree! of tape and a 
paid « 


from Radio, mike or pickup. In- 


in a handsome walnut veneered 


spare spool 


RECOMMENDED MICROPHONES are 
SCOTCH BOY HIGH COERCIVITY TAPE the: 
ss recommended rl with this recorder 
additional 00fr is can be supplied at 3S Crystal Microphone at €2 18)-; and 
each; spare plastic spools can be supplied at 4 Ronette BI10 Crystal Microphone ar t charge ; sndertake to retarn 
each a2 as ; ‘ 


Lustraphone CS!/Z at €5/18)-; (cable 
stand €I/I/- extra); Ronette HM7 


Wiretess W 


*RLD 89 


THE LEAK POINT ONE,’ L 12 12 watt triple loop feedback 
arn e 27 guineas, and the AC PA U remote contro! pre-amp! 
. 9 guineas eed troduct Their quality and 
passed a 


fer 
craftsmanship, T 
have been given Cang:bdie recognition 
other national broadcasting author tres 
everywhere 


the wortd 
ve : and 


4a nu asts 

THE ACOUSTICAL QUAD !2 WATT AMPLIFIER, priced at €35 
4 ¢ s of part appeal to the musician, containing 

r elimination of sum and difference harmonics and 

» the actual programme signal at 


cular 


AMPLIFIER. A craftsmaniike 
fier, price E31. Williamson pre-amp! 
with engraved contro! panel, €1076 
by us include the Junior de Luxe 
(with engraved contro! panel), the RD 
pre-amplifier and engraved contro! panel) 
t"’ at €3 18 -, and the * RD GP20 Adaptor 
mpensation for standard and L.P. Recordings 


THE ROGERS WILLIAMSON’ 
this extremely popular amp 

a unit 

3 5 eatur 

ac €26 10- 

E18 (with 


CONNOISSEUR 
made to laboratory standards. for chose who want the best. The two speeds 
334 and 78 r p.m., are selected by a switch ; the turntable is !2in. diameter 
with precision ground and lapped main spindle running in phosphor bronze 
bearings . the synchronous motor is vibrationiess and is surtable for ‘ite: 
Standard transcription and mcrogroove recordings Price is ai 
including purchase tax. The Connorsseur super-|ightweight pickup .~¥ use 
with the above nterchangeable heads for standard and microgroove 
recordings which is ficced with sem:-permanent 


sapphire complete with two heads, is 
410-8 


The Connoisseur two-speed motor is designed and 


Nas 
The armatur 
s eas 


© system 
y replaceable The price 


LOUDSPEAKERS FOR HIGH QUALITY REPRODUCTION: 
Among our large stock of 
mended for high qual 
audio equipment ment 


oudspeakers, the following are specially recom- 
ty reproduction and suitability for use with the other 
oned on this and opposte page 


Vitavox K1220, 1S ohm 

Goc nan Axiom 150, 1S ohm 
Goodman Audiom 60, 1S ohm 
Wharfedale 12 C.S.. 1S ohm 
Wharfedale Golden, 3 ohn 


im-plated enclosed type 


aay 


W ide frequency range 


niques. Price, either type, 39 6 


MOTEK RECORD-PLAYBACK AND ERASE HEADS 
Genuine half-track with half-chou gap of beryllium 
playback heads are wound in Mumetal laminations, and Erase Heads on Radiometa! 
: q enables ready use for replacement purposes or for conversion of existing tape decks to high im 


Pressure pads not required 


High Impedance (! 000 ohm) chrom- 


copper Record 


Single hole fixing 


Precision-made by Messrs. Modern te 


= a » 


MAGNETIC RECORDING TAPE 
ade A. 600f 2i-; 1,200f 35 -. 


Emitape 
Scotch 

Boy (Durex 200fc., 35 

+ pene TAPE REELS Tin. (1,200ft.) plastic 


Ww w “Ceramic 


JUNEERO nag ag Juneero Too! with 
iS -. Juneero Engraving Tool 

2 and Riveting Jig. S-. 
g Shears The above are 
ar r please see 


prev adve sements f details 
COLLARO 3 ACSII 3-SPEED AUTO- 
CHANGER Non-r f 7in 


LESLIE 


ating sappt and 
ce €18 14 1, including P.T 

COLLARO ACSI! SINGLE-SPEED AUTO 

CHANGER. Nor xing, plays eight 78 r.p.m 

r 2 ecords. Supplied with Acos-made 

head ncorporating sapphire 

ait i4tt, incl. PT 
ysta t £12 32. acl. P.T 

COLLARO AC47 SINGLE-SPEED TURN- 

TABLE MOTOR Centre-drive governor- 

t motor, for A.C 

O| v. and 200-2 2 turntable 


made by Acos 


Ww 
Ww 
w 
Ww 
w 
Ww 
Ww 
Ww 
Ww 
w 
Ww 


0 
» 


22eg2ze 


22FFe 


s Mag price 


e1@) 
». 


; 


e 
3 


<< 
Sg seggse 


= 


COLLARO.  ACSI4 


records 


RECORD PLAYER. 
Rim-drive motor, with 
table, pick ¥: oo plug-in mag 
head. f e £69 -, incl Carbon Min 
DECCA THREE- SPEED GRAM. MOTORS. Carton 
334. 45 and 78 r.p.m Instant single-lever 
Ac ao 100-250 v. 50 Il new and unused 
Price (incl. P.T.), 473 4. n all cases 
BECCA. TURNOVER PICK-UP. 


W W (earthed 
sider) 
Carbon Min 


aut Pp, tu 


eed selectior a 


EX-GOVT. POTENTIOMETERS 


Spindle diameter jin 
Quantity prices on application 


METAL RECTIFIERS. Type MAR2. 125 v. at 
100 mA. Two in series required for mains voltage 
Price 4- each. Type 14D 972. 250 v. 25 MA. (with 
reservoir condenser). Small size, ideal for test 
equipment, also in place of 14D 36 in TV circus 
Price 6 beach. 6v. 1 A. half-wave (or full wave with 
T. tfimr.), price S$ - each ; 12 v. 1 A. bridge, price 
86 each; 12 v. 4 A. bridge, price 226 each 
AMPLIFIER ACII This popular amplifier is 
till ava:lable for those who desire good quality 
atalow cost. Output is 4 watts, and volume and 
tone controls are incorporated. High-grade output 
transformer. H.T and L.T. supplies arefrom mains 
transformer thus isolating chassis from mains 
Amplifier wired and tested, 462 6,plus 5 - carriage 
TELEVISION MAGNIFYING LENS. 9.7 
clear, $5-; Yin. filter, 60~; I2in. clear, 7$-; 
t2in, filter, 80-. Carriage and packing 5 - each 
all types 
CATHODE RAY TUBES. SCP! Electrostatic 
ntensifier-type C.R.T. diameter Sin. max. second 
anode voltage 2 kv. max. intensifier anode 
voltage 4 kv., medium persistence screen. Brand 
new in original crate or carton, 22 6 each 
GERMANIUM DIODES. By leading manu 
facturers Wire ended, glass enclosed type 
Special offer at 4- each, or 45 - per dozen 
MINIATURE TANDEM POTS. 30 k. plus 
15 k, with S.P. switch. Spindle diameter jin 
spindle length jin. from end of bush, 2/6 each 
VALVEHOLDERS. Ceramic : UXS (807, etc.) 
1- each, 10- doz. ; UX7 medium (1625, RK34) 
etc.), 1 - each, 10- doz. ; BBG (EFSO, etc), 9d. 
each, 76 doz. Ampheno! - Int. Octal, 9d. each, 76 
9d. each, 7 6 doz. Br 


Spindle 
length 


7 16ir 
Preset 
Preset 


e@zwcee 2eoc@ece eee 


en ee ee ee 
~ 


WNWNUW=—NAVUUUNNBOUOWYw Yew 


; 1 
; yin ! 
| bir ' 


~7coe o < 


ea 
UXS, 9d 


A high 
up with turnover head (two 
the above or other multi- 
‘ P.T.), €3.49 4. 
Acos. GP20 HIGH FIDELITY CRYSTAL 
— —t nited supplies of this 
available. Price €3 115, 
ROTARY “CONVERTERS Ex-Admiralty 
230 v. 50 ¢.p.s. at con- 
raity rating of 75 watts n heavy 
th plastic front pare stepped 
a meter 24in. 0-250 v.. moving 
e Very good con For 


delity ysta!l pick 
se on 


(incl 


famous Co 


of Los Angeles 
ncl.P.T 


approx 
output approx 
mica di —— 


0.0003, 


Not 


dition 
DENSERS. | 000pF 
portable §|00pF (0.0001 :F). | 


sprayed 1%, 9d. each 
Four- 


Make your equipment 
moulded alloy 
take whole hand comfortably 

ed 2BA. !3 each, four for 39 

CERAMIC SWITCHES SPBW |; extra contacts 
be easily fitted and riveted stop 

ntacts. 1m. dia. spindle 

spindle drilled and 


Dstantia 


ccad ' TO OUR DEPTFORD 
OUTPUT LS perenne rape Varley OP47 

v 0,000 ms Anc to Anode. Secondary 

ahr nm parallel for 3 ohm 

for ohm speakers 10 
r sed in bakelite case, 28 6. 
rat 60 mA. rating. Matches 
pentode output valves to 3 ohm 
TELEPHONE 


INSULATED TERMINALS. 
screw-top type, 4 for 3-, 76 per doz 
100 

LIGHTWEIGHT RELAYS. By Advance Electr 
28 v. 1,000 
Contact current 1.5 A. at 110 v 
Size including fixing 
Single hole fixing, 3 6 each 
REACTION CONDENSERS. Bake 


surplus 


34. 
CLOSE TOLERANCE SILVER MICA CON- 
(0.001 :F) 1 
9d. each 


each, 76 doz. Paxolin : Br. 5, Br 

UX6, UX7, 6d. each 

HEATER TRANSFORMERS. Pri 

sec. 63 v. 1S a. 76 each. Pri. 220-240 v. Sec 

6.3 v. 3 a, 116 each ; Pri. 205-225-245 v., Sec 

sPco 6.3 v. 3 a., auto-wound, 89 each 

ij oz AERIAL RODS. Copper plated stee! 

x jin each other to make up any length 

dor.,2-; per gross, 18- ; per thousand, “a 10.. 

T.R.F. COILS. For long and medium waves 

With reaction wi — ba per pair. Without 

reaction winding, 6- Ta 

AMPLION TESTMETER 10 Ranges A.C. and 

13 each D.C Up to 500 v. AC. and D.C Resistance 

400pF (0.0004,.F up to 200,000 ohms, |,800 ohms per volt A.C 
and D.C. Price €S. 


7, UX4, UXS 


220-240 v 


Black moulded 


+ per 


) ohm 
We ght 
gin. x Epi 


te cased 
0.0005,.F, 34 


PRIORITY TO DEFENCE & EXPORT ORDERS. 
ALL GOODS NEW AND UNUSED, OTHERWISE 
HAVE BEEN FULLY TESTED AND ARE 
OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND ADDRESS. POST ORDERS 
ADDRESS 


STATED. GOODS SHOWN AS EX-EQUIPMENT 
IN GOOD WORKING ORDER. PLEASE AOD POST 


EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY 


GARLAND BROS. LTD 


CHESHAM HOUSE, DEPTFORD 
BROADWAY, S.E.8 


TIDE WAY 44123 


5 OBELISK PARADE, LEWISHAM 
$.E.13 


TELEPHONE : LEE GREEN 4038 


x WiIRELI RL May, 1952 


For Quality Bargains Always 


-Best Buy at Britain's |'To HAMS & DEALERS 


srenees DE OUANNOL CORSO HERNEL AREREEONE AnEL ED 


BRAND NEW INDICATOR UNIT in metal case size 18. 8) Thin. = 


These employ your old favourite, the VCRSI7T. This is a 6)in. electro- 
stetic tube which can be used for ‘scope work or gives an exceedingly 
pleasent picture when used for T.V. It is used in exactly the same 
manner as the VCRIT and employs the some voltoges, 


bose connec- 
tions, ete it does not suffer from cut-off and in our opinion gives a = 
picture equal to, or better then, the VCR9T. Call during viewing 


hours and see for yourself Complete with three EFS0s, one SU4G A M E fe | c A N Ss U x P L U S 
four SPéis, et< rae rahoy) it . oveney Tee ee 
| cmmnadduh ir apeindhahas EQUIPMENT oF EVERY KIND 
enna yseannien ‘ Ms t OCHDEREODRONO ERE ODEDOOREDET! vn re ri iennneReEttnS wie 


CHEAP RII5%Ss | Her these f rate suoerhet 
ee cee ae ee, ee oe See ee ae FOR RADIO HAM SHACK— 
ee Pipemerne Pye a ae ear AAW." Veathat white NEW YORK’S LEADING DEALERS 


fe separately at 


“ABSOLUTELY BRAND NEW, ler th 
Sane CORRES. See Sak Cae Pemeneeenee RECEIVERS TRANSMITTERS 
¢ “ww gat $s price, so BUY NOW 
ne POWER PACK ane ourPpuT STAGE Erables this receiver 
ee 2 aS eee TEST SETS ° SIG GENS 


by ourselves from new comp 


eS : TELETYPE EQUIPMENT 
‘ ‘ : sided he price 
le po OFFER of t f Power pack and output stage and 
ew, boxed, 6jin. P.M. Speaker for orly £17/10 -, carriage paid EVERYTHING ELECTRONIC 
aeeteees ‘ CLEREELOTERL EAU LEC AEGOURDOROOGER OR AEET ELLE CeCEaEE ETD 2 
= We offer o further selection of useful EX-ADMIRALTY MAINS = 
TRANSFORMERS all Brand New and unused. Primaries all standard = 
230 volts 50 cycles (1) 7-0-7 volts 12 amps, 7-0-7 volts 12 amps We are interested in any quantity, from one upwards. 
= Total of 236VA. Weight 22ibs. Size 7\in. high « 5, « 4hin. Should be "Phone us immediately, transter charge. 
extremely useful for soil heating, etc. Upright mounting. Price 72/6 
(2) 300.0.300 vaits 400 mA, Sv 3A,6. Jv SA centre tapped. Size bin. high 
4) . 4hi0 Upright mounting Weight {2 Ibs Price 42 6d 
(2) 548-5 volts, 5-0-5 volts, 5-0-5 volts, all at $ amps each winding ALTHAM RADIO CO BRAZENNOSE ST 
This means, in effect, that you can heve 5, 10, 15, 20, 25, 30 volts at = 
5 amps or other possible combinations. Avery useful transformer at = MANCHESTER 2 Tel.: DEAnsgate 5387 
= only 35 - plus | 6d. post = 
anes renee ' TIO Ln ponneesenes 
INDICATOR UNIT TYPE 6C tains 34in. CRT. Type V 
2 ance Contained 
jeal size for ‘scope. Tube teste 


£R34 2 4 + 


f , 45 
VCRP? C.R T v r ble ¢ these to callers only They are 
BRAND Ni free ; h tube demonstrated on a T.V 


Oh - 7. 

396 This Month's 

so VOLT TRANSFORMER tand primar not surplus. Secondar a 

10 v 2 amp tapped at 3 v.. 5 v bv ¢ i2v., iS By > 

4 "fian Counters ies, for baitery chargers, Wament past Bargains 

et t <e Bra in is t 

12 VOLT : ye RECTIFIER | ea th t ransformer . PARMEKO . D SHROUDED CHOKES. 8H at 250 mA 

e 126; 6 st Weigh 66each. Post and packing | 6 

100 ‘MICRO. AMP apnid on 2 ynel mounting. BEAND NEW IN MOVING cou HEADPHONES with moving coil micro 

MANUPA RER NA The scale is calibrated ir t ne ansformer to match 2 Balanced 
ya t an easily be re-w These are very scarce and are a Armature LR "Phos es, 9 6 per 


pair 
‘ 996 . 
P , TWIN RIBBON | FEEDER. Heavy duty 300 ohm, Sd. per yd 
$0 MICRO AMP METER ahr tne Adm. f. wen " tandard kK n ribbon, 9d. per yd. Co-ax. cable, jin. dia 
Ncw AP a ave ‘ vee sie : . 50 ohm., 8d per y dia. 13 per yd. 7ft. length fin. dia 
NEW WU BUAE : = o-ax. with Pye plug one end, | 6, post free. All other Co-ax., 
treciat. runrost VALVES. | O1 (TTI), Sin; § 55 aad feader, plus 1/6 pest any length 
16); 3C34 (R34), 9-5 b908, B's; VUIZ0 (HVRIA ria? (Pena POTENTIOMETERS. 5 wart wire-wound 20 k., 25 k. 2 
, 5 = Gd. extra on 1-4 calves pe t veters, 50 k., 100 k., | meg., 2 meg. 16 
4 TRANSMITTING TUBES. Type 807, 10-ea. Type 813 New 
FSO VROI R sy VAN : Ary > 8 ch, Brand N yp 
= 7 ' ea a ' ag ‘ _ and Boxed €3 10 - each Type 866A., 176 each 3E29 (8298) 
AMERICAN CONDENSERS. 00 volts, .02 mF 750 volts at €4/10- each. Few only 
Av 2 « ts at 6+ per dor. A METERS. 2hin. Flush mounting M.C. 100 ma., 126 each 2in 
slars, wire ended " Jitto .| mF 350 volts ac7é Flush M 5 ma.,76;05 amp. thermo., §-;4 amp. thermo, 5 
™ ondense MION at 6~- per doz pecial offer 2jin. flush O m a. Rectifier Meter, scaled O—10 volts 
HIGH VOLTAGE CONDENSERS 04 mid, 12.5 kV. D.C. wkg 22/6each. Few only 
9 ea 3 CERAMIC 2-bank, 4-pole, 4-way Switches, 39 each. Post free 
SPECIAL ‘OFFER 32 mf Ele ytic ondensers in metal can, 450 SPECIAL VALVE OFFER. Photoce! Multipliers Type 931A 
f New and Boxed ted quantity, 30 - each 
ANOTHER amkzinG. SPECIAL pee THIS4 , gong tte JONES PLUGS 8-pin, male and female, 1 6 per pair, 12/- per 
6 jiagram - each, plus |2 arr. plus ozen pair 
bie me t mit ' omplet 
‘ aay SEA: onthe inka TI Gare. SHROUDED M.C. MIKE TRANSFORMERS. H.C. mike or 
ENT OWNER ‘ saute 
COAX CABLE. Grand mE er ae CARBON once TRANS.,2 each. P. & P. 6d 
verds. 7 sadard NOT " COMPLETE SET (14) TUBES, for AR&S Receivers, £6, post free 


arriage paid " rders over £! except where stated. Please 
Je small amount for crders under (£1 


¢ gs rv t Amara Please print your name and address 
CHARLES BRITAIN (Radio) Lid, |] CHAS. HH. YOUNG, G2AK 
tt UPPER SAINT N (sacs LAWNE : - a 
LONDON, W.C.2 TEM O54 102 HOLLOWAY HEAD, BIRMINGHAM 


Phone : MIOLAND 3254 


May, 1952 Wiretess Worip 


Y y i YY _y I Ex. vv: s NAVY Test CSCLLATORS 
— SDALE— |: : 
CLYDESDAL ote mtr geen 
Bargains in Ex-Service Radio and Electronic Equipment crosses erie * “cannes 
PRICE ONLY PAID 


TE24A ARRZ. Similar TH24, has additional featares, tow 
THE R.360i RECEIVER UNIT VIEWMASTER TELEVISION ation, thee 963 tutes, optional audicaiguel ewtteh 

ae oo ~~ . ae ee we ates and all das CLYDESDALE’S CARRIAGE 

PRICE ONLY £7196 PAID 


te evailable at 1 3 


cCLYI D . 7 . . . 
PRICE ONLY £4126 —— e iiean ant Kich-odnntte PUMP DESSICATOR ADM. PATT. 12128 
are 4. : FOR TELESCOPES AND BINOCULARS. 
Ha erated with «pare ¢ ell and cone 


R3I70A RECEIVER UNIT at. ve avaiiat ( <-He Unite i vacuum gaug im weed Ceunslt con 
' * BFS BA ov . 


: bes 

; o LPS CLYDESDALE’S CARRIAGE 

. ‘ Mo «. euitable for TV avers FOR EXPORT ONLY PRICE ONLY £5 10 0 PAID 

WIRELESS SET NO. 38 MK. 2. BRAND - 

LYDESDAL " 

vacnome £4126 ee NEW COOLANT PUMP BY PACKARD U.S.A 

valves, 4 ARP TPs ra dined eek ang o mye he ‘ Sota einen eal 

tertes v.. LT th extoty valve, 6 ‘ wnt, ot 

COMMAND RECEIVER CCT. CBY46129 — “mplete with headphones, Junction box, apares, * Ta. of barb wot putnyhamber hin dept 
eh a yt ts packed in w ase. 574 tnd LYDESDALE'S ‘ CARRIAGE 

PRICE ON APPLICATION PRC HESDALE 8 . 49 6 race PAID 


CLYDESDALE 
PRICE NLY 4 NEW ist No 8.8 FEATHERING PUMP SU 402 
ta sand Late a Driven by 24 ¥ type CBSO4 thr 

. tooth wheels 


NOW READY. PRICE i C4. ir 
hase of 1Q/- or over 


¥ ’ ' 
“ t otherwise t tact METAL (MINE) DETECTOR NO. 4 CLYDESDALE’S CARRIAGE 
. r Ref. 2A24138 PRICE ONLY £2 10 0 PAID 
om ca jesign aod onetru is rT 
rr 5a egg we blag yy b Oil. sweep pole. Coat: SHADED POLE MOTORS 
CLYDESDALE’S we, a ewer on ey 7 Rey le for 230 250 v. 50 cycle. A.C. Mains. 
PRICE OLY CLYDESDALE’S £6 1 CARRIAGE | HY} tbe. each 
PRICE ONLY PAID | #3) HP 190% wat dibs each 


t 


COMMAND SPEECH MODULATOR E.H.T. TRANSFORMER 
as visticn teen. | a? eek eee en V. tas BATTERY CHARGER 
M . y ueloee hase Post PAID gies t Ty sca. Bh ” A 
CLYDESDALE’S CARRIAGE MAINS TRANSFORMER 
PRICE ONLY PAID , ry tapped 230-250 V. AC. me 4) 0-380 V 
“ é V A. Be V 6A 8 
ate ar ee en es nk CLYDESDALE'S §=§5 1916 CARRIAGE 
TEST EQUIPMENT 16-450 . PRICE ONLY EACH PAID 
. . Antennas att te 
only te ey tine Ma — GLASS DOMED INSULATOR 156 POWER SUPPLY UNIT NO.7 _ 
t Mi * Nan ZA 
CLYDESDALE’S CARRIAGE = b with ¢ or wah r. top see Yorcharging 6-volt & store by hand. Designed tor t 
PRICE ONLY £22 100 PAID Ui be waserptoet | “a 6 ae fo ik x Gi a 
PRICE ONLY EACH ted sntaining hand driven generator, with gear 
echaniem wh & del vere 6 volte 1.0, at 4 ampe., ale 


' | at at an te 
CLYDESDALE’S | CARRIAGE 
Separat — eet tee . PRICE ONLY "£2 5 0 EACH PAID 


_ pin. sk 

CLYDESDALE'S CARRIAGE * vob ad nee 11 6perydy * 

a _ PADD | Veta! himaited slecving 3 om 1 ya _ GANG VARIABLE CONDENSER 
7 ; . v eect a | i * lite 


BC-625-A TRANSMITTER CHASSIS 
' . strippe the MOS RFE 


b 


otar ED ALE ‘ POsT 
JEFFERSON TRAVIS UF-2 TRANSCEIVER HEADSET HS-10 Paice OLY 76 acu +4 
CHASSIS Lop-s oF 


ade 100 ohine, impeda re GANG VARIABLE CONDENSER 
CLYDESDALE § 21 a POST af Min. with «ta 
T t PRICE ONLY per pair PAID ‘ 

4 spe aker mn munted on br » CLYDESDALE 5 7 6 POST 

« niahed “ PRICE ONLY EACH hee 
U.S.A. THROAT MICROPHONES 
aye r ; CARBON POWER MICROPHONE 
CLYDESDALE . 7 6 ape — WITH TRANSFORMER 

t rigir a by ent v v' 


k ; ae x K 
CLYDESDALE'S £2 CARRIAGE Pa 
PRICE ONLY PAID 


JEFFERSON TRAVIS UF-| POWER epesses watts 45/- POST 
SUPPLY PAID 


; THROAT TT ans PRICE ONLY 


sat toad ont ; ‘6 6. CABINET LOUDSPEAKER by Tannoy 
, PRICE ONLY per pair 64 ‘ Line Transform 
‘ t ane, d ‘ or In® etilg « tig iin 

CLYDESDAL Es CARRIAGE . CARRIAGE 
oe PAD LOUDSPEAKER DIAPHRAGM YA285! ee ° 25/- sacn PAD 
LYDESDALE'S 21 x POST 

VHF CONTROL PANEL TYPE 3A PRICE ONLY aAce ral DINGHY | TELESCOPIC MAST 
. relays 4 gh oe, Oar Aerial, Camere 

i Made of alominjum, 7 eee 


' POWER MICROPHONE INSERT YA2SIS | ‘is tended 7/t. Om. Diam, base dim., toy 
CLYDESDALE’S 65'- CARRIAGE 
at 


PRICE ONLY D | CLYDESDALE'S 15 % post | CLYDESDALE’S 6/- POST 
PRICE ONLY RACH PAIL PRICE ONLY 44 


k witel te.,et Dim. 19 1 


BATTERY CHARGER ; 
Rectifier type 42A. Ref. 10DB $30 Order direct ‘ror 


CLYDESDALE 33°75. R283" 


CLYDESDA! z s } Phone - South 2706/9 Branches in Scotland, England and Northern Ireland 
PRICE ONLY PAID 


Wire 


RADIO EXCHANGE CO. 


HIGH RESISTANCE HEADPHONES. Ericsson's first grade, 
4.000 ohms per par, brand new, boxed, 17 6 
LOW RESISTANCE ‘PHONES, 5 Ii 
RECEIVER P40 mE th valves, tuning 85-95 mes 
; re id 1, : 2’ metre conversion. Housed 
hese contain 4 EFS4s (RF. mixer 
oscillator), 2 EFI9s (2.9 mes IFs) 
dio). In original cartons, complete 


TRANSMITTER 21. Sending CW, MCW or speech on 42 

and |6 meat , omplete with valves, circuit, contro 

box, key and front 5 re (not formers) from PA coils. and 

relays, have been strips the M.O.S. but may easily be replaced 

with the aid of o ut and data. In excellent condition, 25 

POWER UNIT S418. With separate individually controlled 

HT and ranstormers ewelled ndicator lights attractive 

appearance odest sre 4in. = Thin. a Tin.) these delivering 

900 + at 200 mA. fully smoothed, {2 v. at 3A, AC and 5 v. DC 

from 200 250 v O cps )RIGINAL CARTONS. Only 65 

car 

VIBRATOR Unit 21. 6 v. input, approx. 160 v. at 40 mA 

smoothed put Jessgned for the Tx Rx 21 in new con 
NLY 176 

BRAND NEW OR AT Ons nm transparent, unspiliable 

prasti« ase oe 

POWER ae With 5SZ4 rectifier, choke, condensers 
ners, et sur conversion will produce a fine lictie HT 
eins input, providing approx. 450 v. ac SO mA. ONLY 

‘is P and P 26 

NEW 1355 CONVERSION daca for all 5 TY channels, 3 - 

MIDGET 4 yh oe with two I2SH7s, one 125)7, these 

measure Sin x a3 UR PRICE 1S 

“.T narvenes 60 v.. 2 for 10 6 post free 

HEMISPHERICAL CARBON MICROPHONES, 

switch ew, boxed, § 

MALLORY 4 PIN VIBRATORS. 6 + 


post Ya 


14 ST. MARY'S STREET, BEDFORD 


e 5SS68 


SILVERSTONES 


of Manchester 


H. SILVERSTONE 


20, Oxford Road, Manchester, 


CEN. 2001 


RE 


&\ 


CA 


ra 


3 


a 


LYONS RADIO LTD. 


CEIVERS TYPE R.1155 


2 10 
165 POWER PACK OUTPUT-STAGE 


PRICE £576 


Sonn FER i Pack O 


RICE £16 16 
THODE RAY TUBES ak 


PRICE 39 


MAINS TRANSPORMERS ‘ a t PRIMARY 


ate PRICE 15 8 
ECTRIC MOTORS 
ick 14 

GOLDHAWK ROAD (Dept. M.W.), SHEPHERDS 


BUSH, LONDON, W.12. Telephone - Shepherds Bush 1729 


TELEVISION 


mproved 
The spec 


hode coupled 


Price complete 


15S gns eat 


SPENCER - WEST 
QUAY WORKS, GT. YARMOUTH 


Phone . Gt. Yarmouth 39)? 


str 
Pr 


De 


Ww 
5- 


DIPOLE AERIALS FOR ALL CHANNELS 


These television Dipole Aerials consist of 2 elements of 


ong gin. diameter tubing and a heavy bakelite insulator 

ice for all stations, 176 each, plus 26 packing and 
carriage 

n't be disappointed ! Stocks are rapidly drying up 


and although your station may not yet be in operation, 
we 


recommend that you obtain one of these aerials now 
POLYETHYLENE DIPOLE INSULATORS 


ith moulded-in brass stubs to take jin. id dia. tubing 
each, plus | 6 packing and carriage 

Another line that will be unobtainable shortly 
Send S.A.E. and 3d. in stamps for our clearance list 


WALTON’S WIRELESS STORES, 


48, Stafford Street, Wolverhampton 


HOME AND OVERSEAS TRADE 


Large stock of servicing accessories for Radio and 
Television Receivers 

METERS — RESISTOR YUDSPEAXKER 

MAINS TRANSFORMER CHOKE 


ft Trade oniy supplied. 
+ Vy. E.S. WHOLESALE SERVICES LTD., 
i SURE tO: ACTON, W.3 


MAINS 
TRANSFORMERS 


These transformers are all 
farnous radio manufacturers’ 
surpius and are fully inter- 
eaved impregnated and 
gvaranteed 

P & P. of 


v. 4 ame 


300-0- 300 


280. 0- 280, 


Drop des 


280-0. 280 
Z A 
ié 6 
Semi-shrouded 
4 wD. 
. 2Zamp.. 126 


Auto-wound,  T 


ae. 0. 350. 2 a 


ht svensiornen, 


zg. 106 
Heater Transformer 


" 5 


“ f a 166 

ésin energised Television 

Speaker by PLESSEY Field 

a 68 of ‘ 

Jp to 
200 

se are 

hoke 


The 


af a " 
9 6 eact af 18 - 
Constructor’s Parcel, 


Volume Controls, 


26« P.aF 
AMPLIFIER CABINET 


o 


5-vaive 


25 
AMPLIFIER CHASSIS, 


Wrretess Wortp 


_D. COHEN 


ADIO & TELEVISION COMPONENTS 


CONSTRUCTOR'S 

PARCEL, comprising 

S-valve superhet chassis 

with |. F. and electrolytic 

size linuOjx 

ative complete 

j-wave band scale (new 

engths) size 

n approx 

Grive spindie 

plate. two pulley 

wheels and five Inter 

national Octal Paxolin 

valve holders. 116 post 
paid 


t-outs 


with 


RADIO CABINET. 


19fin 


Requires re- 
x Qin 
Bin. x 44 in 


polishing Size x In 


ze of scale cut-out 


» Post paid 


ELECTROLYTIC 


2 mfd., 350 working 

16 « 24, 350 working 
4 mfd., 200 working 
40 mfd., 450 working 
16x 8 mfd., 500 working 
16 x 16 mfd., 500 working 
8 x 8 mid., 450 working 

32 x 32 mfd., 200 v. working 
| mfd., 500 v. working 
32 x 32 mid., 380 working 
32 x 32 mfd., 350 working and 

25 mfd., 25 working 

O mfd., 12 v. working 


ty 
‘eo. e< ow e& 


-e& Cane uVuwew 


oo 


CONSOLE CABINET 

repolishing. Size 33in. x 20in 
with sloping front, 3 bars acros 
Size of Byin 


n».- 


CONDENSERS 


25 mid 
100 mid 
250 mid 
16 mid 


scaie rut-out 
Post and Pack., 10 


x 4410 


25 working 
i2v 
12 v. working 


500 wkg 


workir 


Post paid 


MAINS or BATTERY SUPERHET PORTABLE COILS omMpr 


medium-wave frame aerial 
Midget iron-cored screened L M osc 
465 Kc. 96 


6 IRON-CORED COILS on Aladdin formers 


450-2000 metres 
with circuit, 66 


METAL RECTIFIERS, 250 » 
250 v 
OUTPUT TRANSFORMERS 
speech co:! 9; Push-pull 6 v 

42-1 speech coi! 2 ohm with 
l-ohm speech coil, 33 
SET OF 3} BROWN 

16 


volume 


Tuned wi 


KNOBS 


and long-wave 
coils, complete with r 


th a .0005 gang. |.F. freq 


60 mA 
100 mA. Midget Selenium, 7 6. 


Standard 
6 matching |0-watt 2-ohms speec 
extra feed-back w 


oading co usec a5 aera 


tl.F. freq 


3.5-50 metres, 198-550 metres 


ency 465 Ke Complete 


latest midget 


type 5.000 ohms 


nding, 43; Mir 


marked 


6-VOLT STANDARD 4PIN VIBRATOR 


Twin-Gang Midget .00037 with 
perspex dust-cover and trimmers 
8 6. Post and pkg. 6d 


amp.. 460 
16;02 
amp tapped at 100 ohms 
vitreous, 16; 0.3 amp., 950 ohms 
tapped 700 and 825, 26; 0.2 amp 
000 ohm 
Vitreous 


600, 3 6. 


Droppers. 0.3 
tapped 280 and 4/0 
717 ohms 


Mains 
ohms 


vitreous 
3 amp 
P. & P. on each 3d 


Controls by famou 
Long spindle and 
switch, 4, 4, | and 2 meg, 4- each 
20, 25 and 50 K.. 3 6 each Ganged 
3K and SK, 36 Post and 


packing 3d. each 


Volume 
manufacturer 


ontro 


Constructor’s 465 Ke. 1.F. Kit, 
comprising 4 double pre wound coils 
on gin. Aladdin formers, 4 iron cores 
2cans 3j = !@ « tin... four hundred 
pf. silver mica 5 and two paxolir 
mounting panels 46, post paid 


Television Chassis 
3jin. 18 gauge stee 
complete with 5 
lin. with iron co 


orl cans s 
These 
televisionfrequency 66 


red former 
are woundtfor 
P&P 16 
THREE-WAVE BAND > 
PACK ron-cored coils 

180 550 ! 000-2 000 
frequency 465 Ke ze 4 f 
2din., 24+, post paid. Double-ended 
perspex trimming toc given free 
with each pack 


netres wt 


x lgin.™ 


L.T. 9 0.75 amp 
Weirhrt 2\ Ibs 


Size 34° x 23° x 
8 6 pore paid 


by famous manufacturer 
' 


MAINS TRANSFORMER 
Primary input 230 v 


Secondary 220-0-220, 3Sm A 


fully interleaved and impregnated 


LINE & FRAME SCAN 
COIL (removed from chas 
sis), low impedance line, high 
mpedance frame 


LINE AND E.H.T. 
TRANSFORMER 5 Kv. 

(removed from chassis) 
Rectifier winding EYS!. Will 
match scan coils. Both items 
25 -. Not sold separately 
PaPI6 


Frame Odscillatur Blocking 
Transformer, 46 

Frame OP Transformer 
inductance IO henry, ratio 10: | 
96 
Smoothing 
150 mA 
Same as above, but com 
plete with 2-} watt resistors 
and !-{ watt, 001 miniature 
and 5,000 ohms j-watt vitreous 
5 


Choke, 2 


henry 


P.M. Focus Unit for any 9in 
or 12in. tube 35 mm. neck 
except Mazda i2in., state tube 
12 
Similar 
front 
extra 
lon Traps for Mullard or Eng 
sh Electric Tubes, 5 - post 


with 
each 


to above, but 
adjustment 16 


paid 
Pre-Aligned Midget 465 Ke 
Q. 120, 9- per pair 
465 Ke. Midget 1.F.s 
size long, tin 
deep, by very famous manufac 
turer Pre-aligned adjustable 
iron-dust cores, per pair 126 
465 Ke. nee Q.120 
size 3) x lin. dia 
tron-Cored 465 ke Whistle 
Filter, 26 
Q.120 
per pair 


igin 


Standard 465 Kc. 1.F.s. 
rron-cored, 3jxlgulgin 
96 

Television Masks 
Rubber Fin. with glass 
Sin. white rubber mask 
126, plus | -P 

Vaive Holders. Paxolin inter 
national octal, 4d.each. Moulded 
international octal, 7d. each 
EFSO ceramic, 7d. each. Moulded 
B7G, slightly so:led, 6d. each 
BIG, 7d 

Wave-Change Switches. 6-pole 
j-way, 2-; 4pole J-way, 19; 
5-pole 3-way, 19; 3-pole J-way 
19; 9-pole d-way, 36 ape 
3d. each 

Line Cord }-way 0.3 amp 
180 ohms per yard, 13 per yard 
Ceramic P.F.S 3 each of the 
following : 330, 220, 180 and 82 


White 
106 


soled 


Trimmers. 5-40 pf 
10-110, 10-250, 10-450 pf 
Three-bank, 50 pf. 1 3. 

bank, 50 pf. 18 

Twin - Gang 

Condenser, 5 - 

mers, 76. Post and packing 60 


Terms of business: Cash with 


order. 


Dispatch of goods within 3 days from receipt of order. 


charge is not stated please add 6d. up to 10 -, | - up to £1, and | 6 up to £2. 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Busines 


Seturdays 9 


6 p.m. Wednesdays 9 


1 p.m. Other days 9 


4.30 p.m 


Where post and packin 


All enquiries and Lists, S.A. 


Telephone : ACOrn 590! 


Wiretess Worip May, 1952 


UNIVERSAL ELECTRONICS QATAR eee ND RET 


EFSO. 86 ; 955, 954, @- ; SG2IS, 66; Pen 220A, 66; TTI!, 86; 
VRISO. 106; 42, 106 

of High Quality Communications tnd TYPE 18. 2-VOLT TRANSMITTER RECEIVERS. 6-9 Mcs 
¢ t pment New conditior 41S 10-. Carriage paid 
EODYSTONE, all asf condition: 640, 422 10-; 750, 35 ; 6VOLT VIBRATOR UNITS. Complete in black steel case 
660, £60 HALLICRAFTERS SX24, 430 ; S2OR, 427 ; $38, 425 ; Thin. x Sfin. «341m. Output 200 volts, 40 mA. Price 226 

a2 ve Receivers, €35. RCA Receivers 
ARTTE, £35. HRO, as new ARMY PRACTICE MORSE KEY AND BUZZER SETS. 
6 


New and boxed 


0, 427 


me other types too numerous to list. Please let RFI4 UNITS ‘ nverted to 28 Mc's Band. Variable tuned with 

ut know your requirements Hemmertund, Phillips, " 45M molet th pl l for i 
BC348-342's, CRIO0's, 27's, etc " ee a ee ee 

EVERSHED Wee Me rs, 500 volt T 
£30 Avo Mode Fa f hg Mey © t Patel’ MAINS TRANSFORMER. Input 200 240 v. Output 350-0-350 or 
46 10 a rs remain AS t, 80 mA 4and6.3 v.4a.and4and5v.2a. Price 213. 
attery Signal Generator, €11 10 - ; 200 '240 tput tapped 3, 4,5, 6,8, 9, 10, 12, 18, 18, 20,24 
e Pane 14 10 AYLOR Oscilloscope 0 volts, 2 emues., 21/6. All with one year’s guarentee 

ditron, €25 ; Signal Generator, Type 658, £12 ? 


Type W4999, 65-55 Me's. Accer NEW MINIATURE VALVES DL22, CKSI2AX, 9/- ; 6AGS 
Oscilloscopes, in good condition 106 ; 9001, 9002, 76 ; 9003 


8C22i Frequency Meters, TS69AP, Cavity Wavemeters, D P.0.T. RELAYS Operate at 200 300 volts D.C. 6 mA, 13 -. 
TS184 Echo box for 400 Mc s and many other types of DP. make and break, 8/6. We can supply any type of voltage and 
high grode lab gear, 3 and 10cm.—wave guides 9 wave- ontacts at varying prices 


meters, RF heeds, Directional couplers—U.5.A. nevel types NEW SELENIUM RECTIFIERS. F.W. 126 volt 3 amp., 146; 
eccalia as new, €27 10 REVERE USA 45 amp., 26-; 4 amp., $6 ; 250 v. 120 mA, H.W., 96. 
‘ good condition, €42 . : 
ke. cream coloured, €12 10 MICROAMMETERS. 2in. 0-500, 136. 
Charles tri-corner Walnut Cabinet r 
CONNOISSEUR Super Lightweight PU. with 1OHY. 120 mA BRASS SHROUDED CHOKES, 76. 
ew, €7 10 PAM Amplifiers, 25 watts, Player and TYPE IN}4—GERMANIUM CRYSTAL DIODES, 56 
moplece, €32 S.T.C. Ball and Biscuie Microphones 
dit <i0 POLAR—TWO GANG VARIABLE CONDENSERS. .000!5 
Mid. Large quantity available. New. Offers please 
We wish to purchase any equip t-test or POLISHED — PANELS (l6)"« 7" xi" Blac: 3-/* 
tions, VHF, Kiystrons, etc Red or Light Blue 


ries Invited SAE. please 
". to6po.m. Thursdays to ! p.m 


GERrard 8410 (Day) All the above Post Paid from: Dept. W.W., 


ene | The RADIO & ELECTRICAL MART 


2 7 LISLE STREET, 2538 PORTOBELLO ROAD, LONDON, W.1!! 


LEICESTER SQUARE, LONDON WC2 
Phone PARK 6026 


Phone 


OUR ONLY ADDRESS 


TRANSFORMERS 
COILS 
CHOKES 


PE Al TS IN 


FINE WIRE WINDINGS 
MINIATURE EAF A TRANSFORMERS, PICK-UP 
K AN NSTRUMENT COILS, ETC 
RADIOMENDERS LTD. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
T d EST. 1933 


L. WILKINSON 


Wholesale and Expor: 


19, LANSDOWNE ROAD, CROYDON 


TRADE ENQUIRIES INVITED Phone: CRO 0839 Telegrams: “WILCO"’ CROYDON 


Wheatstone Bridge accuracy 0.01'. by Sullivan, complete station with 
Galvanometer, Testing Key, Lamp Stand and Scale, etc. 


RELAYS P.0. TYPE 3000 SLYDLOK FUSES 
RELAYS SIEMENS HIGH SPEED RESISTORS, WIREWOUND, ETC. 
RELAYS TELEGRAPH 4121C POTENTIOMETERS, WIREWOUND, 
UNISELECTOR SWITCHES PYE SOCKETS 10H’'3911, ETC. 
KEY SWITCHES CONDENSERS 
HANDSETS P.O. TYPE VALVEHOLDERS BSA, ETC 
PHONE PLUGS AND JACKS TEST EQUIPMENT 
SELENIUM RECTIFIERS SLOW MOTION DRIVES 
BRIEZE PLUGS AND SOCKETS SANTON AND ARROW SWITCHES 
NIPHAN PLUGS AND SOCKETS KLAXON MOTORS 


LARGE STOCKS HELD AT COMPETITIVE PRICES 


. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
. 
‘ 
. 
. 
. 
. 
‘ 


———AVOID BOTTLENECKS!——— 


- * 
We hold large and comprehensive stocks of components and . ip L a 1 ee aeeae 
units, Contact us ; we may solve your production problem 


r 4 BC-221, BC-348, SCR-522, 
Be } MN-S3, MN-61, RA-l, 
CONDENSERS er Mica. Tubular Mansbridge 


MN-31, MI-32, ARN-7, Head- 
CRYSTALS. American FT241 & FT243 Ee g y am sets, Mikes, Cannon Amphehol 
HEADPHONES DLAI. OLAS, BAS Ex: any ee plugs. 274-.N. ARC-S, Dyna- 
METERS. Thermo . Moving Coil . Moving iron motors, Test sets, “TS-" or 
RESISTORS. High Scabilicy . Carbon . Wire wound surplus “1” prefixes 
pena a pn SOCTRSLS Morganite Types H, M, LH, BJ. Co S rn 1B. Price 
5 wat ° ate cond and Best Price 


PLUGS A SOCKETS Pye Paccerns, Belling, etc radio Aircraft Radio 


Whole:e'e ond Export On'y parts. industries, Inc, 
- vhn Street, New Haven, 
ANDERS RADIO LTD. equipment : 


Conn., U.S.A 
167, HAMPSTEAD ROAD, LONDON, N.W.!. 
EU 1639 EST. 1928 


WALKIE-TALKIE TYPE ** 46 "' (case removed) 


"Pp 
TP25 


ke 


BOWTHORPE 


CATHODE RAY TUBES 


YCRI7 


p« 


VCRI 


scopes, ca 


BP! 


carr 


Pin. ESCUTCHEON. Brown bakelite. Suitable 


piace 


MOVING COIL METERS 


100 
sca 


Range 0/750 voits 
Range 0, 1500 volts 
Range 0 


RECEIVER UNIT TYPE 159. 


x44in 
24 ¥ 


Harrow Road, Paddington, 


PADd 1008 9 and 0401 


ngton 


Wiretess Worip 


W.2 


OSCILLOSCOPE TYPE 18°F) 


pleasure in offering a ‘scope designed pr 


simplicity and low cost a 
reliable and 


consistent 


engineer will find chis an 
due to its compactness, + 


imcerpreting faults in 


transmitters, modulation 


SPECIFICATIONS : 
Amplifier : Max 
per Frequency 
Flac 100 c/s to HW kc 
range 5c s—3O kc 


Gain 


cm 


Dimensions : 8) x 6) x 
Price : Brand New, £14 14 


HIGH-VOLT &.F. OSCILLATOR 


5-7 KV at 250 m amps 
12.5 KV ac 250 m amps 


METAL RECTIFIERS 


sT.c 


STC 


RM2 


300 volt 75 m/a 
150 voit 120 ma 


GEC. 6 volt | amp 
Westinghouse 12 volt 24 amp 


$.7.C 


l2Qv. 34 amp 


E.H.T. Pencil Type, 600 volt | ma 


GEC 


1,090 volt 


1 m/a Mecer Rectifier 


radio 


Peak tc 


response 


t the sar 


result 


nvaluable 


mp 


depth 


10 


rece\vers 


We have 
marily for 
© time giving 
The Service 


astrument 


city and speed of 


checking 


et 


Peak 


Time Base 


tlk 
@, carr 


as io 3 
cio 10 «0 


=-eathawe 
eo~ececeo 


PUSH-PULL OUTPUT TRANSFORMER, 
US.A. potted 
2 ohms, 8 ohm 


type primary 


10 000 


ohm 


(S warts, 21 -. 


s sec 


lete with 6 va 
and ATP4 


ves. 2VP23, HL23, OD, QP2S 
rods, |.F. crans., 1.6 mes 
ndition, but less trans 
nd coils removed by M.O.S 


size 


of space 
paid 


PYE 45 Mc's STRIP 


1Sin 


Special purchase of M.O.S. Type 3583 
x Bin 
me/s Pye Strip 

EASO 


x 2in 
12 valves 


Complete wit 


Sound and vision ca 
min 


Price €5, car 


10 EFSO, EB34 and 
volume controls and host of Resistors 
and Condensers 
ncorporated on this chassis with 
New condition 


Unit 
h 45 


n be 
num 


riage 


of 


Tube 


INDICATOR UNIT TYPE /82A 


Television 


Oscilloscope 


relay) in original packing case at 796 
76 carriage 


This Unit contains VCR S17 Cathode Ray 6in 
complete 
3 EFSO, 6 SP6i and | SU4G 
wound volume controls and quartity of resis 
tors and condensers 


with Mu-Mecal 


scr 
valves 


Suitable either for 
(full picture guaranteed) 
Offered BRAND NEW 


9 wire 


eer 


basis 
or 

(less 
Plus 


WEARITE 


CONTINUITY METER 
ohms and 100-200,000 ohms 
from 44-volt internal 
x 419 Original price 

brand new, €44-. 


price 


Brand New. Guaranteed ful! 
ture a age paid 
39A Brand New 
age paid 
Brand New. Suitable for 
age paid 


aso 
aris 0 
crs 0 


Suitable for 


scopes We 


giass and mask for Yin. tube. Price 7 6 each 


(Brand New) 
vare pane! mounting 2in. scale 


a.sq 
pane! mounting, 2in. scale 
square panel mounting 
mps square panel mounting 

square panel mounting 
20 m a double reading round scale 
v.A rectified type 24in. round 
él 
Round flush meg. drilled flange 
200 ohms per voit each € 
250 ohms 
3000 volts, 200 ohms 


1 
per volt ea. é! ! 
0 per volt ea. él 
Size Bin. x 6}in 
VR92, CV66, VRES and 
New condition 15.-. 


contair 
select 


ng VR9I 


r switch 


VR9I (EFSO) 
cartons 
types in original cartons 66 
units 
TZ 4 at 376. 
810 at 42. 


output 


70S Coil Pack 3 wave band 
400B Min. |.F.T. 465, pair 
50! and 502 
800's pair 


As new 


Model RC.500. Magnetic pick-up 
Mode! RC.500. Xtal pick-up 
Mode! RC.511 
pose pick-up head 
Mode! RC.Sii 
pick-up heads 


RECEIVER R.1355.—As specified for 


sive Television 


or 


UI9 1 -. 
have over 
valves in stock send for lists 


COLLARO 


465, pair 


SPECIAL PURPOSE VALVES 
Brand new Sylvanian Red 
VRP! 


n 


(EFSO). Brand new 
VRP! (EFSO 
and guaranteed 6 -. 
VR/1S0.30 and VRICS 30 
7475 (VS70) 86 


10,000 British and Arn 


AUTOMATIC 
CHANGERS 

ail 
£12 


3 speed, with dua! pur 


ais 


3 speed, with 2 crystal 


cis 


In 


Unit 


and | 


A few modifi 


Limited quantity only 


EF36 or 


which 


ci i710 
1S- 


14- 
15 - 


riginal 
British 


) 


Bid ac €S 


ac 86 


PX25 10 


vericar 


RECORD 


7 
0 
6 


10 
461 


expen 


* Complete with 8 valves VR65 and 
| each SU4G, VU120, VR92. Only 55 -, carriage 7 6 
R.3515 1.F. STRIP. A complece |F 
prising 6 SP6I I.F. Stages, tuned to 13.5 Mes 
EASO diode detector, 
video stage 

only are required to adapt this unit 
give pictures of extremely good quality 
complete with valves, and foolproof! modification 
instructions, is 45/-, plus 5/- carriage and packing 


cor 


EF39 
cations 
wil 


Price 


Weight 


ib. Black crackle finish 


pd 


rr 
t 


No. 3% “WALKIE TALKIE” TRANS- 
RECEIVER icase removed complete with 
throat mike, ‘phones, junction box and aerial rods 
mn canvas bag. Freq. range 7.4 to 9 me's. Al 
ts are as new and tested before dispatch. As 
supplied to Overseas po 44196 
carr. 26 


ce forces 


A COMBINED SIGNAL TRACER AND 
AUDIO OSCILLATOR. 

An easy-to-build unit that can be used for IF 
and Audio Signal Tracing, without any switching 
or tuning, including variable output oscillator for 
amplifier checking. Highly sensitive, responds to 
signals picked up fronf an ordinary receiving 
era 


The circuit is that of a high-gain 2-stage, resist 
ance-coupied au 410 frequency amplifier, employing 
3 miniature 1.4 valves, with a Jin. speaker in the 
Output of the Power Amplifier Stage. An added 
advantage being that as this unit is “ All-Ory 

t can be used with safety on A.C. or A.C./D¢ 

mains and battery sets. The complete kit with 
portable cabinet (size 6in. «x Jin. =x 6in.) and 
battery weighs only 4!bs 

We sha 
the 


be pleased to supply a complete kit for 
construction of the above 
the last nut and bolt, including 2 [T4 and | 154 
vulves, Jin. speaker and portable case and all-dry 
battery for £41946. Concise instructions and 
circuits supplied if preferred. circuit and 
nstructions only can be supplied for 16. if re 
quired this unit will be assembled and tested 
for extra charge of 1S -. This is a highly efficient 
instrument, and a MUST for every radio man 


right down to 


Send stamped addressed envelope for 28 page Comprehensive Catalogue. 


'ixw bbe mo fe VRANSOITTERS Two + 


RCA tegatana = Type ET-43%4 
‘ " VFO 


a ed w very 
RCA TRANSMITTERS Type ET 4332 
EX-RAF. 1143 TRANSCEIVERS 

NAVY MODEL COLLINS TRANSCEIVERS 


Neo. |, TRANSMITTERS. vv ‘ tu 


AR.-77's, NC45, HRO and othe 


AUTOMATIC peers SPEED TELEGRAPH ent | meng 
BOEHME > 49) signs per minute or 


NAVY MODEL TBY8 TRANSMITTING-RECEIVING 
EQUIPMENT 1S watts on MCW. celegraphy and 
wa , Frequency range 28-80 me 
Alla ve excellent working conditior 
WV ¥ stra f pon request 
TX VALVES 80) ®& G07, 814, B61, 866A, DET-16 and many 


?. (AA. “RADIO 


Receiver Division 
170 Goildhawk Road, 
London, W.12. 

Tel. SHE 4946 


smitter U 
The Arches, Cambridge Grove, 
London, W.6. Tel. RIV 3279 


BP Fs i 


NEW 
SILVER PREPARATIONS 
for 
METALLIZING MICA and CERAMIC 
CONDENSERS 


Full details and samples from :- 


FACTICE & CHEMICAL SUPPLIES LTD. 
4 Lloyds Avenue, London, E.C.3 
Factice Phone: ROYal 1762 


—— PRATTS RADIO 


F XPOR' er 
iWHOLESALE ONLY| 


s VALVES RECEIVING VALVES TRANSMITTING; 
TUBES CATHODE RAY 

@ Govt. Surplus & Regular Types 

@ Special purpose tubes 

@ No Dollar Expenditure 

-@ Rapid Delivery from Ample Stocks. 

¢@ One of the Largest in England | 


Also large stocks of 
@ P.M. Speakers 24°—12 
@ Mains Transformers 
@ Resistors 


@ Condensers:- Mica, Electrolytic, Oil, etc. 
IA | i V.E.S. WHOLESALE SERVICES LTD., 5 


'l, GUNNERSBURY LANE, W. ACTON, W 3 
Telephone ;: ACOrn 5027 (3 lines). 


> $, 4 and | Watt 


SEND US YOUR REQUIREMENTS ® 


NEON |GSnPROD 


A.F.BULGIN «ico.c1o, 


BYEPASS RD.BARKING, ESSEX 


1070 Harrow Road, London, N.W.10 
(Nr. SCRUBBS LANE) TA.: LADbroke 1734 


AMPLIFIERS. « 
MODEL ACIOE 


£107 @ MODEL acti, ¢ 


ass rwODE! 
ACa2E ? 


j 
Peedttach tages, £18 18 
PAT & & MODEL U10E AC wa 
nats watt PP out ' 


“ £12196 
MODEL ACIOE £10756 th cases 


“ . 
MODEL ACSC * 


“RADIO COMMUNICATION 
TRANSMITTERS’ 


by J. J. Hupert, M.Sc. 


hicag formerly 
and Radar Establishment 


Price 24- net. By post 246. 


Tel. BRixton 1605 


Wrretess Worip 97 


R.11SS Caowtnnesraes RECEIVER. Another quantity 


and 
ride in offer 
seer being 


yaiiive 
stage 


diately for 4S 5S 
rye eg) UNIT TYPE 6 > 


4 valve {EB 34. and I of E 


ersior the Wireless World 


‘ a 6 details supplied 
NLY 79 6 (carriage etc. 76 
eer On UNIT TYPE 
2 vaives EF 50, and 2 of 
+ een TYPE 67 onta 
wer pack ar 
63v.5a.63 ¥.2500 2a 
{ EA 50, 2 of EB 34, and | of 524 


Bin. x8 x 7 


CHASSIS OF POWER UNIT 529 

y), 8 valve holders 

se 8 other tubu 

chokes, etc. Comp 

x 74 Brand 

100 MICROAMPS METER. 2; 
a ated ale of 15 


quirements 


which operat 


r being 345 v 


visions marked 


Receivers have just become 
ng them as the finest sets of 
BRAND NEW IN MAKERS 
A world station getter, this 
me s., 7.5-3.0 mes., 1500-600 
s easily adapted for norma 
Every set aerial tested before 

A factory made power 
es the R1155 can be supplied 


stains 6in. C_R. Tube VCR 97 
A 50. The unit recommended 
General Purpose 
or available separately 1 -) 


Contains Jin. C.R. Tube 
EB 34. ONLY 45 - (carriage 


s fully smoothed normal A.C 
0-345 v. at 200 ma 
Also contarns 6 valves SP 6! 
Complete in metal case, size 


INLY 72 6 (carriage etc. 5 -) 


Contains large transformer 
3 block condensers, 3 02 mfd 
ar condensers, !4 resistors 
ete in grey metal case, size 


new ONLY 10 - (carriage etc. 3 6) 


n. Flush Mounting. Widely 
Yards which can be 


These movements are almost 


and being BRAND NEW IN MAKERS CAR 


at ONLY 396 
50 MICROAMPS METER 2in 


e whict t supply 
MAKER ARTON 45 - 


VCR 97 CR TUBES. A 
vision use. In makers crates 


din. ergy rag LENS FOR 


r - (postage 2 


TRANSFORMERS. Manufactured 


80 


ough 260-0-260 v 


ght mounting 


1'500 v 5 mA 


av a av.t 
nA..4v.!1a. ONLY 

LEASE wy 
TRANSFORMER, for use on train 
3v..4v..Sv..6v.,.8v.,9v., 10 


Ov..at2a m normal mains 


TRANSFORMERS. Ex-W.D and 


guaranteed tested ful! 
ONLY 45 - 


Flush mounting Another 


and is also BRAND NEW IN 


screen for Tele 
(carriage paid) 
VCR 97 TUBE. First grade 


to our specification, and fully 


6a.,5v.3a., 0-2-46.3 v 


Sv. 3a. ONLY 50- 


ONLY 426 


a.5v.3 
ONLY 326. 
mounting 


mA., 0-463 v. 4a 


0-4-5 v 


70 mA... 6.3 v.3 a. 5 ¥ 


v.O-2v.tta,2¥.0-2¥ 


a. ONLY 726 
826 


6 PER TRANSFORMER POSTAGE 


s, models, etc., giving Ovtputs 
I2v., IS v., 18v.,.20v., 24¥ 
nput. ONLY 17 6 (postage | -) 


Admiralty, built to more than 


with normal A.C. Mains Primaries. Al 


3a.63v.,.5a 


ONLY 


Weight 7 lbs 


5-0-Sv.5a 


ous voltages at high current 


give va 
tage etc. 26) 
4 LS 4y 


Cash with order please, and 


clearly Amounts given for ca 


U.E.I. 


C.T., 20 v. 750 mA 
42 6 (postage etc. 2 6) 
ONLY 22 6 (postage 


By using combination of 
Weight I libs 


a ta. ONLY 19 6 (postage | 6) 
0 mA., 300 v 


10 mA.,2v. 15a. ONLY 


print name and address 


rriage refer to inland only 


CORPORATION 


Radio Corner, 138 Gray’s Inn Road, 


London, W.C.I. 


Wea 


sins 


Phone: TERMINUS 7937 


re 2 mins. from High Holborn 


by bus from King's Cross.) 


VIEWMASTER TELEVISION 
—— COMPONENTS —— 


EXCELLENT STOCKS PROMPT DELIVERY 
W200 Video 
WBIO! Video 
wBi02 


hassis No 
hassis Sup 
Base 


40C Holme Moss. 63 
Resistors. Exact values 353 
Ediswan Morgan ite Variable 
Power Chassis Resistance Type Q eact $s 
WBi03 Mains Transformer Colvern Potentiometers 
WBIO3A Auto Transformer Kit of6 né 
WBI04 Smoothing Choke Bulgin No. 7 Aerial Con 
WBIOS S707T Loudspeak nector, Switch, Tag 
WwW 8300 Pre-Amo! fier Boards etc 4 
Chassis Belling Lee L707 Mains Con 
12m. Conversion Assembly nector Unit 76 
WBI06 Frame Transformer G.E.C. Neon Indicator, Type 
W8BI07 Line Transformer G 36 
WBIOB Scanning Viewmaster Coils and Choke 
PM Focus Rings London 196 
12in. Triode Midland or Holme Moss 216 
WBIIO Width Control View master Envelope 
WBII! Boost Choke Specify area 7é 
WB!12 Frontand Rear Tube TCC Condensers. London 
Support Dir 2 Exactly as specified a 
Ditto t2in 216 Midland or Holme Moss a?.- 
Metal Rectifiers for Television VIEWMASTER PRE-AMPLI- 
WX3 and WX6, ea 37 FIER KIT. London or Midlands 
14A86 ~ 3 Viewmaster Pre-Arip 
14036 rong diagra 1- 
36EHT 100 VIEWMASTER CABINETS 
Ediswan-Morganite Resistors 9in. table model, complete with 
No. 40A giass mask and 4 knobs 
sistors . Ditto, t2in., 10 gms. 
No. 408 Midiar ully made 
sistors. Exact values ALL POST PAID 


Time 


R25 6 for 


COLLARO 
COLLARO RC500 Magner 


ngle Player Gram Unit and Pickup, 66 10- 
c Pickup, €11 187 

COLLARO RCSO0 Crystal Pick 
COLLARO RCS! ! 3-speed with 2 Crystal pickup heads, €18/4/1 


COSMOCORD GP20 pickup for standard records, 43 115 


up, €123- 


INTERCHANGEABLE GP I? HEAD, for LP records, 4234 
MARCONI! Standard | 


gheweight Magnetic, €1 15 10 


PAMPHONIC PA 
cabinet 20 x 9 x I3ir 


peakers Oin. High Flux Unit 


Impedance 3 ohms 


Maroon cellulose 
Remarkable value, 55 - 


SPECIAL OFFER OF G.E.C. VHF RE- 
CEIVERS. (illustrated The receiver uses 
10 valves as follows. HF and Ist det stages 
ZA2, 954 or EFSO's. Local Oscillator Det 19 
Three IF stages KTW63's. Der. and AVC 
D63, LF H63. noe suppressor D6}. Tech 
nical data Available in three distinct fre 
quency ranges (State one required) & 
128-131 mes 8 95.5-100 mes ¢ 
785-82 mcs. Power requirements, 6 v. L.T 
HT. Diagram of connections supplied 
Grey enamel! steel case 10 x 8 = 7in 
22ibs. Govt. surplus 
chance to get going on VHF Amazingly 
purchase, 496, plus carriage 5 


weight 
In first class cond:tior 
Your due to 


ow price huge 


115S POWER PACK AND OUTPUT STAGE. Brand new Nor 
surplus pecially made by us for the 1155. No alterations to receiver 
whatever Just insert Jones plug when set 's 

operated. Black crackle steel cabinet 12 x 8 x Sin 

Matches in appearance with receiver. Complete with 

World " specification, £7 10-, carriage 36 


12 VOLT CAR RADIO. These are converted by us from the US Navy 
Aircraft Radio Receiver CCT46106 (better known as BC455) and are fitted 
with suitable coils to tune the medium wave broadcast band. Six valves 
3 12SK7, | 12SR7. 1 12KB8, | 12A6 
on off switch All 


Fitted with volume control and separate 
ontrols on the set. No flexible drives. Neat black 
x Siin. Separate “WB Sin. LS fitted with 
Power supply obtained from thes: lent motor generator 
ear of the receiver. Current consumption under 2 amps 
oughout. Price €9 10-, carriage paid. (Not available for 


crackle case, Ilin. = 409 
output transformer 
mounted on the r 
Brand new thr 
6 volts) 


SATISFACTION GUARANTEED AS ALWAYS 


ITEMS IN WEIGHT CANNOT BE SENT COD 


H.P. RADIO SERVICES LTD. 


BRITAIN’S LEADING RADIO MAIL ORDER HOUSE 
55 COUNTY RD., LIVERPOOL 4. Est. 1935. Tet. Ain‘res 1445 


OVER 16 ibs 


WIRELESS 


Wor.p May, 1952 


Dept. WW 


yas 
18 TOTTE 
aU. Sibidbaelihed 
LONDON, W.1. 


Tel : MUSeum 2453/4539 


SUPPLIES 


Sowrday 9 — 


“RELAYS 


pies D.C. COIL RESISTANCE 


3,000 TYPES 1.92 to 80,0001) 
600 TYPES : 0.4) to 9.2001) 


ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS. 


CONTACTS 


3,000 TYPES: up to 6 sets. 
600 TYPES: up to 4 sets. 


3,000 TYPES: Make (M). Break (8) 
Twin-silver, Twin-platinum, Dome 
silver (2 amp.), Tungsten (5 amp.) 
and Flac-sitver (8 amp.) Change 
ver n all but Tungsten : Make 
Before 0-6 eak (K), in Twin-silver and 
Twin platinum 
600 TYPES : (M), (B) and (C) 
win-silver and Twin-platinunm 
SPECIAL 
High resistance slugged coils (up to 
).000 OHMS with lin. slug) now 
avarlable 
iselectors made up to spec 
1 Bank to 8 Bank half and full wipers 
Key switches from 2 CO to 8 CO 
and special types made up to order 


RCA TRANSMITTER TYPE ET 4336K 


We have available for immediate 
delivery a limited quantity of the 
RCA ET 4336K transmitter. These 
are absolutely brand new and in 
original packing cases. In superb and 
ex-factory condition and guaranteed 
perfect in every detail. 
Also RCA Transmitters Type ET 4336 
7 reconditioned and in perfect working 
ae order 
Every Transmitter is air tested prior 
to delivery and is complete with all 
working Valves, Resistances, Fuses, 
Aerial Insulators and _ instruction 
book 


WILCOX GAY Variable Frequency 
Oscillators and Crystal Multipliers 
can also be supplied with the above 
transmitters. 
agent Amplifiers : (British made) with 500-ohm 
output suitable for use with above transmitters. 
ET 4336 Spares: We carry very large stocks of 
essential maintenance spares and invite enquiries. 
VALVES for ET 4336 Series available in large 
quantities 


Please note the above transmitters can only be supplied 
for export 


Mc ELROY-ADAMS MFG. GROUP LTD. 


4%, GREYHOUND ROAD, LONDON, Ws 


bles : Hellicraft. Lender Phone : Fulham 1138/9 


PIANOS, PIANISTS & SONICS 


by G. A. Briggs Price 10/6 (11 - Post free) 


RESULT OF ESSAY COMPETITION 
= ye — by |. RAYMOND TO a 


wea be “4 anaiown, Co Ant riem 


FIRST PRIZE 625. 


) / sEconD ‘PRize om, Mr Norman 2b 
GROOED PRISE 6. Mr. BW. W di. 18 Langhar Avenue, Haworth Road 


THIRD PRIZE 8. Ww ‘ r v Turk PRIZE 6s Mr. RH. Harboe 
” uw ‘ Som 


WHARFEDALE WIRELESS WORKS 


BRADFORD ROAD, IDLE, YORKS Phone: Idle 46! 
@eeeeeee@1@ee2e0e80e202808080 


ALL SECTIONS OF THE ELECTRONIC INDUSTRY 
IN THE U.K. AND OVERSEAS ARE INVITED 


952 Wholesale Price List, giving full details of A.W.F 
ne assemblies, for quick, cheap, repairs 
Chokes and Transformers for all Elec- 
A.W.F. Repairs to Speakers, Transformers 
s, ete., Current stocks of Tungsram and 
lubilier capacitors, Erie Resistors and Pots 
Tallon Cabinets and cli the specified 
and Electronic Engineering Televisors 
Viewmaster envelopes, etc., for Kirk 
We specialise in giving overseas dealers 

xperience of all export packings 
Trade Only -upplied), with 3d. Inland 

Air Mail (stamps or P.O.) 


A.W.F. RADIO PRODUCTS 

TATLER CHAMBERS THORNTON ROAD 
BRADFORD YORKS 

TEL. 24008 GRAMS & CABLES “ TESTUBE 


COILS * COILS ¢ COILS 


TRF. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @1.F. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC rapio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY RD., N.7. NORTH 2914 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 
CcCOItl FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUGHS 


Send for Particulars and Samples 
AMPLEX APPLIANCES (KENT) LTD. 
1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
RAVensbourne 5531) 

All export enquir 


ANTEX LTD., 3, TOWER HILL, LONDON, €.C.3. 


Wrrecess Worip 


eS 6 ae eR 
Post Terms C.W.O. or C.0.D. RADIO SUPP CO Postare 1 3 charged on orders under 


No C.0.D. under £1 £3. Open to caters 9 a.m. to 5.30 p.m. 
IS WELLINGTON ST LEEDS! cetartenentd tom 


R.S.C. MAINS TRANSFORMERS eb ae en ts te nd. eo 8S 
eh 19; 8 mid. 450 v. 23; 16 mid. 380 v.23; 
Fuli can 16 mid. 450 v. 211 ; 24 mid. 350 v, 21; 
wily Guaranteed, Interleaved, and imprognate!. Primaries 200-230-250 v.50 c%. Screened. 8-8 mid. 450 v.. 816 mid. 450 v. 46; 16-16 
2P SHROUDED DROP THROUGH 63.32. 10/11 ;6.3v. 6a. 179 0-2-4563 $3; 32 mid. 350 v., 43; 32 mid 
0-260 w 6 2 40a..169; 12.38. or 24. iSa 79 ; © mid. 450 v, 49; 32-32 mid 
a CHARGER TRANSFORMERS ; 32-32 mid. 450 v., 69 ; 12-12 mid 
a All with 1 oug on cs mar 330 v., 3.3 ; 250 mid. i2 v., Id. 
a -9- 15 a, 139; 00-15 v 
"9. Se SPECIAL OFFERS 
2 mas 0-4-9-15-24 v. 3a » Fil. crans. (small), 220 240 v. input, 6.3 v 
SMOOTHING CHOKES NS 0. eutpus 
ex 250 ma., 8-10 h., weight 12 ib Ex. Gov. Block Paper 4 mfd. 600 v 
Sv 110 ohms Standard Output Trans. 5,000 to 5 ohms 
350 10 63 v.4a.5v.3a 
ISO v. 150 ma. 6.3. 4a..5v.3a Accumul ry charged, 2 10a H 
MPED UPRIGHT MOUNTING 10 h. 350 ohms gear ge nde cindy + + 
250 v. 100 ma., 6.3 v.6a,5v. 32 60 ma. 10 h. 350 ohms O00S mld. 2-gang veriables (en, 57-1.) 


_ for RI3S5 conversion ELIMINATOR TRANSFORMERS 1SED ents. Gv. can Cos a 
350 0-350 v. 100 ma. 6.3 v.34. 5 : a Primaries 200-250 v. 50 cs. 120 ¥ 40 ma somven CHASSIS, '6éswe Undril 
350-0-350 v. 150 ma..6.3v. 4a. 5 29/9 120-0-120 v. 30 ma. 4v. 42a sminium 10-Si-2in,, 39; 11-6-2hin., 43°; 
cueLy, Semounes, UPRignt OUTPUT TRANSFORMERS Le 2hin $3 ; 16-8 2jin., 86 ; 20-8-2)mn,, ON; 
at 9 250 vy 60 ma. 63 v.2a,5v.2a Midget Battery, Pentode 66: | for 354 AMPLIFIER CHASSIS, |6 sw Undrilled 
idget cype 24-3-3in etc Aluminium 711; 16-8-24in., 1011 
a _ ae 100 ma., 63 v.4 v. 4a Small Pentode, 5,000 ohms co 3 ohms 20-8-24in . 
z Standard Pentode 5,000 ohms to 3 ohms MISC. ITEMS. Philips chokes 90 ma. 8 bh 
ome 100 ma. 0-4-6.3 v.4a.,0-45v _. | Multi ratio 40 ma., 30: 1,45: 1,60: 1 100 ohms 46; TRE coils L. and M. with circust 
> 2 | 90: | Class B Push-Pull 66; 4pole 4way Yaxieys L/S, 111. Ex-Gov 
350-0-350 v o 6.3% iY Sv.2a Push-pull 8 watts 6V6 to 3 ohms Chokes ion’ 50 ma. 50 h. 1.000 ohms, 46 
100 ma. 63 v4 v. 4a Push-pull 10-12 watts 6V6 to 3 or 15 ohms VR9I Ex. New Equipment, 66. VTéIA Ht 
Push-pull 10-12 watts to match 616, PX4, NIUM RECTIFIERS. Fx-new eau 
32.9 66, etc., to 3-5-8 or 15 ohms speaker = 120 v. 40 ma. 49; New Nev SO ma 
~~ ii 15-18 watts to match 616, etc lid. 


7 FULL RANGE OF STANDARD COM 
oe oe. Ahad P.M. SPEAKERS. All 2) ohms - Sin : PONENTS AVAILABLE AT KEEN 
0-45 v. 3a. | Gin. 3/01 ; Bin. 14/01. 10in. 27/9. PRICES. ALL GOODS GUARANTEED 
suitable Williamson Amplifier si. | 8. SPEAKERS : Bin. 3 ohms, field 600 
325-0-325 v. 20 am., 6.3 v. 0-5 a.. 63 v ohms, 12/9. 10in. 3 ohm (field 1,000 ohms), 21 9 
1.5 a. for Williamson Preamplifier 176 VOLUME CONTROLS, with long spindies’ GIVEN FOR STANDARD TYPES OR 
FILAMENT TRANSFORMERS | All values less switch, 2.9 ; with S.P. switch, 3 Il. SPECIAL MAINS TRANS. S.A.E. PLEASE 
All wich 00-250 v. 50 c's. primaries: 6.3 y.| WIRE WOUND POTS, 20 ohms, 750 ohms, WITH ALL ENQUIRIES. FULL STOCK 


] 


2a. 76;0-463 v.20, 79; I2v | a. 7/01; | SK, 20K, SOK, 29. LIST 4d. SPECIAL LIST FOR TRADE, 4d 


25 mid. 25 v, cans with clip 


. pedo ror ooooHS 


.63¥ 
6.3 v.64 
3 a., for Electronic 


VALVES!! TUBES 


RECEIVING, TRANSMITTING. MAGNETRONS. KLYSTRONS. 
CATHODE-RAY TUBES. PHOTOCELLS, ETC. 
First Grade Quality - British and American Make - No Dollar Expenditure Involved 
LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


Write or ‘Phone:— 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 
Telephone: STAINES 3971 Telegrams: “ Shemanskee”™ Staines 
PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


May, 1952 


RESERVE YOUR PLACE 


NOW 


JOIN THE 
ROYAL NAVAL VOLUNTEER 
(WIRELESS) RESERVE 


Nationa! Service as a Wireless 


e Royal Navy 
' 


Royal Navy as a Telegraphist or 


the event of an Emergency 


JOIN THE 
ROYAL NAVAL VOLUNTEER 


(WIRELESS) RESERVE 


The R.N.V.(W.)R. offers 


nd up to £3 Efficiency Grant 
FREE 


nses paid 


use in your 


to the Staff 


how to join the Roya 


ess) Reserve 


OUTSTANDING OFFERS FOR 
EXPORT ONLY 


uv SA ai = Radar Bouioment 
A TRANSMIT S. Type ET-4336-8, H. K 
ar TRANSMITTER 


Receivers 
AR AIRCRAFT EQUIPMENT (200 Units 
PS.3 Coastal Defence RADAR 
R-299, 399 and 499 (BC-610) 
R ° 


Spares (Radio and Radar—U.S.A 
f range f spares for most A. Naval 
Aircraf 4 ynd Radar and Radio Units 
r : CR-610 and AN TR 
ee TR(X# > 11, WS Ne ?, W/S No. 18 Mk 
No. 38, W'S No. Sé No. 68-T 

Power Units, Wavemeters, Motor Generators, —pnaaeenars 

and large quantities of various componer 


Aircraft Instruments and puscuesaeces 
Large selection of Bendix 
and Motor Assemblies Oxygen installations 


ficates can be supplied 


BRITISH SAROZAL LTD. 


! wrenigy Meus, SOUTHAMPTON ROW, LONDON, W. C. 


VERSEAS €£ ERS ARE IRDIALLY INVITED TO ViSi 
WAREH HOWROOMS AND LABORATORY 


A MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHONE 


The new Amplivox £.4 Earpho 
has been primarily developed fo 
sse with office dictating machines 
ndustrial equipments and hearing 
a highly sensitive 
Miniature receiver 


Available in D.C. resistances 
2 2000 ohms frequency 100 
4000 p.s diameter 835 


deprt 


AM PLIVOX uD 


2 Bentinck Street London 


RELAYS 


AND 


KEY SWITCHES Yee 


LARGEST EX-GOVT. STOCK A 
IN GT. BRITAIN 


Types 600-3000 Relays—Siemens High Speea 
Also A.C. 400 volts 50 cycles 


ephone Switch-board ephone 
Handsets — Government Contractors 


JACK “DAVIS (RELAYS) LTD. «wert w. 
36 PERCY STREET, LONDON, W.I 


Phones : MUSeum 7960 LANgham 4°72! 


Wiretess Wor 
Wireless Werld Classifi Advertise 


ery additional NEW DYNAMOS MOTORS 
r ‘ x . 


Stamiord St., London, §.B.1.) Trade - EW 


: acplicativn Press Day 
Thursday. May let. No responsibility 


_ WARNING 


20vernme 


NEW RECEIVERS AND AMPLIFIERS y eeese 
i vit K i 5 / 


jon, W.1 We . % fay : > 


NEW P1292 “HI-FI” 


CUTPUT TRANSFORMER 


From formulae to fine pet 


formance with faultless materials 
and faithful craftsmanship ; thus 
another new output transformer 
is created, a transformer for high 
fidelity reproducing or recording, 


“A t Liv stor 1479 
RECEIVERS. AMPLIFIERS SURPLUS 
AND SECONDHAND and available at moderate cost 


With a leakage inductance 
figure of less than 15 m.H., r e i. (post goods 
T. W. PEARCE, 66, Great Pe 

its electrical performance Ange 
such that this transformer 


be recommended for use 


TRANSMITTING EQUIPMENT 
31 tras tte ¢ 4e 


most of the modern 
employing a considerable degr 
of overall negative feedback 


[he chief parameters are 
given on Technical Data Shee 
No 4 copies of which are 
available free on application 


Type P.1292, in two alterna 
tive styles, is available now f } pacity { Ry 
your usual radio dealer ‘ . ae SSeeee 

TEST “EQUIPMENT. SURPLUS AND 
Potted style as illustrated {4 15/- BOR D/Bame S50A. £2 


Unpotted sted DN 4041B {47 ¢ 


Louosrearens unre nica — GE 
corre PARTRIDG. 


BOtSUCK ROAD waesme v-OASS Touronm suaney 


Tel. Hendor 
4% 


pe 


May, 1952 


[THE MODERN BOOK CO.™ 


The Radio Amateur s Handbook 1952 
By the AR 30s. Postage 
Television oer Hench By 

Price 72s. 6d. Postage |s 

Vade-Mecum 1952. By P. H. Brans 

25s. Postage 9¢ 


t - ' : -t - . Priacigtes of Radio. By K. Henr 
brove nD Re I $ yh be Richardsor ce 44s. Postage 94 
DAVIE t N ts Pac -sa Radiation Phenomena. By 
, , . . A. Hund. 2 Vols. Price 8 10s. the set 
Postage free 


" t 4 ° dis " 

, q tad cx 14, Television Principles and Practice By 
F amr Price 25s. Postage 9d 

V VES 4 . . Radio Receiver Design. By K. R. Scurley 


Part One. Price 28s. Postage 9d 
Part Two. Price 30s. Postage 9d 


AAR, SAE , : : Radio Laboratory Handbook By M.G 
- tor a David Robinson, | 4 roggie. Price 1Ss. Postage 6d 
a Basic Mathematics for Radio Students 
NEW onalipeyomn ae SOUND e olebrook. Price 1@s.6d. Postage 
Radio Receiver Servicing and Mainte- 
OLLARO 3-speed nge , mance. By E >. Lewrs. Price 8s. 6d 
: f Postage 4d 


ITH RAI 


A Standbook of Telecommunication. By 
ohen. Price 30s. Postage 8d 
aati Servicin Equipment. By —. 1. G 

ew ce Iss Postage 6d 

Sound Reproduction By G. A. Briggs 

Price 10s. 6d Postage 6d 

Osram Valve Manual. Part One. Price Ss. 

Postage 6d 

Radio Vaive Data ympiled by ‘* Wireless 
Wor Price 3s. 6d. Postage 3d 

We have the finest selection of British and 

American radiobooks in the country. Com 
ete list on applicatior 


19-23 PRAED STREET 
p n 826. Sit in Dept. W.5) 
with transformers £715 and LONDON, W.2 
clon Ta | ba “ S: Cel PADdington 4185 
peakers. t2in PM 
astic Speaker eri 
ntirely free fn 


DUKE &CO. 


ry ’ SALVAGE RADIO-GRAM CHASSIS. Ir £9176 
‘ r tails n and chassis « 
A 


tu 42 ; 
AMPLION muit me me s Engel r PERSONAL RECEIVERS 


TYPE ed 1196 § = RECEIVERS 
‘ al bargais 


rophone equipr 
4 emia 
fle 


- 2 I tor y METAL RECTIFIERS 
Send for free catalogue today. ers by abex ot 79 ; 


H. A. HARTLEY Co. Ltd. 2% 


A 


“ 


OLOURED FILTERS FOR TELEVISION SCREENS 
10°9 tor » in.» 126 


162 MAMMERSMITH ROAD LONDON, WE 
GRAMOPHONE AND SOUND EQUIPMENT 

SURTLUS AND SECONDHA Mai! orders ; 621 Romford Road, Manor Park, 

London, E.1 2 GRA 6677 


Wiretess Worip 


ee ne. THE CHASSIS PEOPLE 
CoMncissete Pi 


———e 


A WINDOW WORTH Ee oe 
. re prestige of Armstrong chossis ts firmly 
L re) re) K ' N G i N T re) sting rd i “m v - . based upon many years of constant en- 


deavour to produce relidble and efficient 


Television Coil Formers. With iron dust an a ¢ : ‘ receivers at an economical price. Our 
es ystrene, lin. x 7 re Lea ' . 
r . éd nd Leak i nit or present range of chassis will even further 
Ex- w. oD A. c “tains Transformers, 230 merset ( ; 
Output 4 volt C.T at 3 amp _ . 
3° es, very use ob. 22 6 each byt as 
Television. EFSO (VR9I) Boxed, brand new RADIO-AID 
7 éeact Watford 
Television de Holders 3d. each yng 43 “ , , 0 - 
adie ty 6d. each; Ditto, Polystrene speakers, etc.The Radio Equipmer our illustrated catalogue will be sent on 
8d.ea Dent Castor Rd.. Brixham, | t 
Television. Wire-Wound Pots i0k, 20k P -ACOIL mou : t request 
A ach sais = eale 
Television Dural Aerial Masts. Telescopic 
Me. Gur ong. ‘deal for making 


advance the already high reputation enjoyed 
by our receivers. We are delighted to 


give demonstrations in our showroom and 


MODEL EXP 1253 14-VALVE ALL- 


te yu 
ad 2/6 for ¢ 


vision Acrial, 6 cach 5 en, formulae, etc. gives WAVE RADIOGRAM CHASSIS 


Micro-Amp Meters, Brand New and Boxed UP AC OT! 
ale 39 6 each 3 Wave Bands covering from 10.9 to 550m and 
Special Offer. Condensers 16 x 16 x 16 Mid 7 VER y THI NG for he me con te , 800 to 2.000m R.F. Pre-Amplifier Two if 
4 condense r 


450 working, brand new, 3 6 each 
pomernn — on Soe SES — r ontrols 15-Waet Push-Pull Output. For AC 
Hease'et us have your enquiries Gov irplu fle ames Ms ‘ 

1000 P F. ‘Midget Moulded Mica Conden- BCM /EDH\ n weol i 7694 Mains. €36.15.0, plus PT 
sers, wire ends, 6d. each ae . you cas A 
Bendix Command. {2 |4-volt input plug- ee. oe “) . 
n type Rocary Transformers, output 250 volts { ve of expe tre it .° Bee MODEL RF 104 10-VALVE ALL- 
60 Ma. Very limiced number only. 296 each. | apd. latest lists of matched rad WAVE RADIO CHASSIS 
Moving Coil Headphone Microphone my : 5 rder d ment 4 Wee Diets RF. Pre-Amplifier en al 
Sets. Ex-W.D., 10.6 per set Limited number ‘ ain 

y available wh nteec ra yuiries if pa). 8 Stages with Variable Selectivity. 10-Watt Push 

« l a 
Rotary Convessere. 24 volt D.C. input %SMOR RADIO PRODU CTS. Lid., Br « Pull Output. For A.C. Mains. €24.0.0, plus P.T 
230 vo 50 cycle output at 100 watts Work Borough H 1 Te royd& 
92 beact 5148 9 f ‘ 
Welding Wountieomer nput 230 volts ai Vis SION +o set vid MODEL EXP 73 8STAGE ALL.- 
© ew maker ¢ . 
ee ae See ndon. 16/6; Midland. 18/6; HM WAVE RADIO CHASSIS 
Midget Wire- Wound Volume Controls ve ‘ > - 
2 phm re tapped din. diameter, jin nned tagged - ale { vf ‘ 3 Wave Bands Variable Selectivity. Fly-Wheel 
s die arge number available 2/- each : _ n poly. tagged t Tuning. 8-Wart Push-Pull Oucput with Negative 
Chokes. Ex-W.D. 5 Henry 200 Ma., resist r - -- Feed Back. For A.C. Mains. €17.15.0, plus P.T 
0 ohms, 5/6 each 

Gearea Drives. Ex (132 receivers, very 
ecision job imited number only 


tages with Variable Selectivity, Bass and Treble 


7 beach — rinding: gions 

230 volts inp: ‘ bs, ~ 
Tranatormars. 320 vols input, oumper | cryin, ge sng sine ol 2) OT BLEVISION 
eS a ee ae N COMPONENTS. SURPLUS AND The new ARMSTRONG 


twice, 72.6 each DHAND 
Canadian I9in. Racks. 3ft. 6in. high, with pus, bid TELEVISION CHASSIS, 
¢ sed backs and s . mounted on rubber : 
: ser ag igactinr ECTIFIERS. model TV.15, incor- 
Ex WwW. o Charen. “300 550 volts A.C — ‘ 4 ey’ Le vey tinga 12” e RT is now 
ry put 22 voles 10 amps., €12/10/- each 1 amp. 1 "bay 4 . pora ! g oe Tp ° 

Microamp eer oe ee ant in ak tore ber sorter available for distribution. 
Special Offer 32 mid. 450 volt Condensers ote. Comeras me —. © 

a etal cased, special price |'- each -~y yy F- a , +" ; prises PRICE: 53 GUINEAS 

VI “huge stocks. please » yur TAX PAID 


allers only or by post 6 for 7/6, post paid 


Don't forget your postage 
EXPORT . 
25. Ashfield Deley, Fort Models EXP 119 and BS 125 have been 
SS. unused . pe SM each specially designed for high performance 
G. WwW. SMITH & co. — el * mS igen ge under adverse conditions overseas 
RADIO) LTD . nelle onte shasiees ene a5 Please send for details 
ntrol. matching trans! WIRELESS & 
3 LISLE STREET, LONDON, W.C.2 | batrery chargers on amp. comic sy ARMSTRONG reievision CO. LTD 
Telephone : GERrard 8204/9155 fluorescent 40w ballasts. 26/¢ AWARLTERS ROAD, HOLLOWAY, LONDON. N.7 


M N RANSFORMER ! 
ALDE .. a Ms — MER | - 4 Telephone NORth 3213 


Open all day Saturday 


THE “FLUAITE QUING” AT WORK 


FLUKAITE 


TO CYCLISTS! 


The FLUXITE GUS 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


ee 


PLU XITE LTD. (Dept. WW), 
BERMONDSEY STREET, LONDON 58.£.1 


Welded Steel Cabinets 


et i 
RECORDING ‘METERS by 
oles New 
jay syste ; 


2 pe minut a 


CTROSTATIC vot TMETERS 
$00 
mara RECTIFIER UNITS 
410 10 
“4 10 $0 v i amps £4 10 
$0 «ss 6 and 
case Ba t 
PRECISION. TEMPERAT URE. CONTROL 
OVENS | r v 
Ww give at y witl at 
than two part ne 
ther stat ard therm 
adjustable, 40 60 degrees 
esa eng ease 


are 230 4 Ov..2 
ove en type, 2 
16 >) watt 


nA 


ELECTRADIX RADIOS 


Dept. A, 2714 Queenstown Road, London, $.W.8 


MAA — 


L-O-N-G RANGE 


BIG picture 


A 
UNIQUE 
PROJECTION T.V 


A chassis for the individualist or for dealer 
who want big pictures of first-class quality 
for hotels, clubs, hospitals, institutes, schools 
etc. Also made for smaller pictures 18 x 14 


23 valve S/H circuit. Sensitiv'ty better than 
50 microvolts. Full bandwidth. Wali screen 
projection 4 x ¥. 5 channel facility. A.C 
supp'y. Insulated chassis. Complete with 
a'ves, tube, optical unit. speaker 


TELEMECHANICS Lip. 


3 NEWMAN YARD. NEWMAN ST 
LONDON, W.! Tel | LANGHAM 7965 


BARKER 
SOUND 
UNITS 
ARE 
TOP 
VALUE 


y NATURAL 
Barker Unit 


Write for details to 


BARKER wWaATURAL 
SOUND REPRODUCERS 


3 Newman Yard, London, W.1. 


GALPINS 


ELECTRICAL STORES 
408 HIGH S&T LEWISHAM™ $.€.13 
, om Hi 
TERMS ASH WITH ORDER BO C.O.D 
A xis jays approve! acaimet cash 


AY TH ” AY 
EX-RAF. ROTARY CONVERTERS 


4 “ 


c9 10- 
MAINS TRANSFORMERS 


twice rrr h, carriage 


SWITCHBOARD METERS, 4in. scale moving 
4 arms 176 each, post 


ex RADAR MAINS TRANSPORIESS. 230 


hase stput 


ROTARY CONVERTERS. 


amps & 


MAINS TRANSFORMERS (NEW 


70 amps 


AUTO WOUND VOLTAGE CHANGER 
TRANSFORMERS, tapped 0 | !0 200 230 volts 
watts, 486 ea ast 
626 arviage 


38 -« ¢ 
RECTIFIERS (NEW), 


A 


weigt t € a az 
ELECTRIC LiGHT QUARTERLY TYPE 
CHECK METERS, a!! for 200250 volts A 
ycle hase p load 17/6 each post !6 
21 " t | 6, 20-amp load, 25 - each 
MAINS TRANSFORMERS (NEW), 200 250 
€ f volt tputs, 0, 6, 12 
4 Another as 
yst | 6 - another 
carriage 36 
18 30 36 v 
6a 42 6 each, post 
Ex TRANS- 
FORMERS volts C 500 


“ 76 eact 
VARIABLE RESISTANCES, 9 ohms, 41 
SYNCHRONOUS F HP MOTORS, 
4 > of gear wheels 200 250 


MAINS TRANSFORMERS 230 v 
5 


6.3 v. 8 amps 


21 
PRE-PAYMENT 1- SLOT METERS, 


alibrated at 
HAND ‘DRIVEN GENERATORS, output 6 
MAINS TRANSFORMERS (NEW), Input 


tputs, 350 0 350 
volts 3 amps 


154 


Wirecess Wor 


FOR 


PROMPT & EFFICIENT SERVICE 


CASH or EASY TERMS 


We have a limited stock of the follow- 
ing quality equipment available for 
cash or on our Revised Easy Terms 


——ARMSTRONG—— 
ALL WAVE CHASSIS 


Mok Advertisement poge 103) 
MODEL Exp 73. Cash €25 124 or 
(8 * order nd 10 monthly 

stalments of 40 
MODEL RF 104. Cosh £34 12 10 oF 
with order ar ynthly instalments oa 
%0 
Passenger carriage '0 - extra payable with 
deposit 


——LOUDSPEAKERS—, 


GOODMANS AUDIOM 6 Cash 
& iléor with order and 6 monthly 
stalments of 2C 

yo 1 ama AXIOM 150 Cash 

41056 of 15 with order and 7 
ynthly instalments of 20 

10in. W.B. CONCENTRIC-DUPLEX 

Cash €7 1S - or €2 12 ~ with order and 6 
snthly instalments of 20 


-——CONNOISSEU R—— 


Moker rtisement poge 55) 


SUPER au w eK: urs. Complete 


and one Red pot 


f ard and 
rdings Cash C1008: 
d 


ronthly instal 


DUAL SPEED GRAMOPHONE. 

MOTORS. 33) and 78 rpm na the 

turntable Synchronous type rotor 

dynamically balance rtually vibration 

ess. Cash price £20 193 or a with 

r and 8 monthly instalments of 40 
from stock 


For Sheer Efficiency 
THE NEW 


REMINGTON 


ELECTRIC SHAVER 
will amaze you 


Available on 
FOURTEEN DAYS FREE TRIAL 


receipt of 25 - deposit (returnable if not 
entirely satisfactory) and 8 monthly instal 


ments of 20-, A DA 200 250 v 
Cash Price €8.19.5 


ther voltages available Write for Free 
Brochure 


The L.R. SUPPLY CO. LTD 


ONDON RADIO SUPPLY CO) 


BALCOMBE - - SUSSEX 


mbe 254 


106 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES OWLY 


We n offer for 


mmediate 


del very 


NOW AVAILABLE! 

LARGE STOCKS of RESISTORS 
All VALUES ‘. . 1, 2, end 3 WATT 
JLow and High Resistance Headphones | 


EX. W.D. AERIALS.BRAND NEW. CAN 
ALSO BE USED AS FISHING RODS 
12 ft. Light Steel Aerials in 3-—4 ft. sections, 
srew-in or plug-in type 


| Electrolytic Condensers—Ali Types ] 


Ma 


‘ 
He 


WHOLESALE AND EXPORT ONLY 


, 


RADIO MERCHANDISE 
COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 


HOL 4 


te Dept 


NT BARGAINS 


6. 800 type 


RELAYS t 


EX GOVERNME 


A. T. SALLIS 


North Road, Brighton, Sussex 
b 5806 


Phone: Bright 


Wrretess Worip May, 1952 


"d 
7 


ot more peopie t! 


beiore 
ordering a lot more 
avage Transformers than ever 
before. This, and the shortages of 
raw materials are extending deliver 
es more than somewhat. As one of 
sur Welsh customers said, however 
Savage Transformers are wort! 
waiting tor 


an eve 


ive been 


$F Ox 
~ @ 
“ 


EXCHANGE. ETC 


SAVAGE jy DEVIZES 


mye? 


SAVAGE TRANSFORMERS LTD 
Nursteed Road, Devizes, Wiits 
elephone: Devizes 536 


The House 
for Quick Delivery 


The following Goods Ex-Stock 
5 é gent Cash with Order or C.0.D 
E-HAYES Ral — ee 


JROTARY convert 


xt pmety e 

g Tax, €23 13 - 
ree Speed Gramophone Unit 
ght and High 
ce including Tax 


r Standard 


4234 


ng Unit with 
Jnit with Pick 

t One Feedback 
ontro Pre 
omplete 


SONANT REFLEX ABINET 
ide 64 es 17 


r 
WwW [ 


9 


— 
A. ERNEST BUCHAN 
M.O. Dept), 28 Belmont Street 


Phone 23579 


Aberdeen 


THE NEW HIGH-FIDELITY 
EQUIPMENT YOU HAVE 
BEEN WAITING FOR! 


GARRARD DUAL- SPEED 78 and 33; 
GRAM UNITS orporating superior 
r ted t-plate with 
ee “ 4 tweight pick-up arm 
st J-pin, plug 
heads for 
and LF l nly. Price 

éi2 a a pack 
COLLARO 3-5PEED AUTOCHANGERS 


plays 


COLLARO SPEED. MIXER AUTO- 
CHAOS nod 2, as above but 
xed 4 12 records Price 
$0 ¢ ated leafler ollaro 
re 
DECCA A.C GRAM MOTORS adjustable 
p 4 ee th 
and 78 instant 
CHANCERY LIGHTWEIGHT PICK: 
UPS nt s k 


heads Wee each extra 
RECORD-PLAYER CABINETS, ex “Manu 


Internal 
Rexine 
Decca motor 

t -, Carr. paid 
SYMPHONY WNo (AMPLIFIER) by 


SYMPHONY No. 2 Mark I! AMPLIFIER 
New with 10 watts Push-Pull Triode 
h-t ng realism, hum inaua'ble 

mer, choke and output 


DECCA AND CONNOISSEUR PICK-UP 
ENTHUSIASTS ; sid more that we now 
4 w pecial models ou Symphohy 

f th r to exactly 
Prices No 


A 


atch ~_ 
£1276; 
give 
top nm. thick 
nstructions 
supplied Bin 
lft. Jin. wide » 
speaker mode! 
nodel (larger) 
plied ready built 
ase, 7'6 
AVAILABLE To CALLERS Above BR 
© fe gh-class figured veneers 
2 existing furnishing schemes 
view 
DEMONSTRATIONS We are open for 
a sr advertised and 
n9am.t 6 p.m. daily mei 
respectfully suggest you call 
ec firs tw save you time ard 
y i ngineer in attendance 
h e of equipment 

iF you CANNOT CALL send two 

f CATALOGUE Tennis 
c w °o c ° 1°) 


NORTHERN RADIO SERVICES 
16, Kings College Road, Swiss Cottage, 
London, | 


E 


hone - Primrose 8314 


Wrretess Wort 


we aie, =. 


HR‘ re v and 


ser ( ting 
DSPEAKERS- 
? udspeaker & 


“MISCELLANEOUS 


ar 

\ ETALWORK a 
ack e 

PIL POTT'S ‘MET 


YET 
ANOTHER 
COMPONENT 


in the new Allen range 


for wide angle scanning. 


Deflector Coils for use with our 
15 Kv. line scan Transformer. 


Line Scan Transformer, Frame 
Transformer, Focus Coil, 
Linearity and Width Controls 
are available for wide angle 
tubes. 
Full details on request 
Please send §S.A.E. 

* Electronic Engineering ” — 
Focus Coil 
Deflector Coils 
Line Output Transformer 


* Viewmaster ” — 
Deflector Coils 
E.H.T. Transformer 


LF. TRANSFORMERS 
Iron Core 
Tuned 472Kce. Per pair 15/- 


LLEN 


COMPONENTS LTD 
CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY 


"Phone : Prospect 4463 


—WILCO ELECTRONICS — 


TAL KIe PROJEC TORS 


y £100. A 


CONDENSER LENSES 


is 


é 
LAMP HOUSES 


P «6 
POWER SUPPLY UNIT No 


: é 


y 48 '- carriage pa 
CATHODE RAY TUBE. N 
yilding os e, etc, 35 
TWIN P.A. LOUDSPEAKERS 
: at ogy 


Ra 


RESISTANCE MATS 
a a : , 


y Ma 


SLOW.MOTION. DIALS, « 
meemehare, slane 
AERIAL RODS 

ieee: a 

20 


‘ <6 ; x 
104 LOWER ADDISC OMBE ROAD 
CROYDON 


NEW AND BETTER 
HI-FI EQUIPMENT 


Can now be heard. 


ROVERS 


SOUND SALES 


GOODSELL 
ARMSTRONG 
WHARFEDALE 
TANNOY 
BARKER 

eT 

as tsek 

LLAR 
QooDMAMS 
RADIOORAM 


ABINETS 
R BAFFLES 


HOLLEY'S RADIO STORES 


285, CAMBERWELL ROAD, S.E.5 
Phone: RODney 4988 


SITUATIONS VACANT 


May, 1952 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


his examinat n(s) after com- 
Dur appropriate study course 


Become 
‘ENGINEER ADVENTURER” 
» the battle for productio 4 
this New and again 


Glorious ELIZABETHAN era! 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 
Phone : Addiscombe 334/ 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALK © Bdge igh eae TTER.- 
RECEIVER Type yy Complete with 
ae “Sirens rophone, Headphones and 
Ac cs ate i suitable for field use 
Modulated Trans 
he Air, less batter 
“C42 
R 3S 15 TELEVISION UNITS Complete 
w 2! valves. 6 Se 140 Strip. idea 
f T nversior Brand new in origina 
w 4e ses, €3 10 riage 76 
G.E.C *‘ MINISCOPE MséiB. MINIA 
TURE CATHODE RAY OSCILLOSCOPES 
Tube Time Base t 
Make e ; 
g Case rir 10 0; . 
LUFBRA HOLE CUTTERS 
for se or N 
89 FBRA FLY 
eben vag sty et ote pe Magnetic type 
d plug, 46. 
LPOLEAC. MOTORS 110 volts to 240 voits 
es, 2 table for Magnetic Tape 
3 30 - 
PLASTIC TRANSPARENT MAP CASES, 


es b 


STAR IDENTIFIERS. w 
N Type 


A »mpl 
WESTECTORS Type WX6 ar 


MARCONI AERIAL FILTER eg Hebe 


ty with P.O. Spe 


CONTACTOR TIME SWITCHES 10-hour 

vement, 2 impulses per second. Thermostatic 
proof Cases, 11 6, 

VISUAL INDICATOR UNIT Type 3 (10Q 4) 

$s two M movements two 

ex Easily ve ble to very efficient 

Meters. 14 Conversion fully described 
951 


RESISTANCES 00 Ass 


™ ™ 


¥ 


126 pe 
CONDENSERS 00 A 
1S - pe 


SOUTHERN RADIO SUPPLY LTD., 
il, LITTLE NEWPORT STREET, LONDON 
W.c2 GERrard 6653 


JOHN FARMER 


3S. BELLING-LEE PLUGS AND 
SOCKETS, +t k bakelte shrouded plugs 


wn bakel:te panel mounting 


DEPT. Ww 18 TOTTENHAM COURT ROAD 
LONDOS, Wi MUSeum 4539 2455 


3078 2 NEW LAN E TAPE DECK 
388. CELL TESTER, inh anufactu engin epee a 
by Muirhead & Kelvin PPly . a 
scale, 0-3 amp. MC 1 RECORDING TAPE 
scale graduated up . 
6-1 8-20-40-60-80 par he ! é 
case, perfect {:}iban n, § , LUSTRAPHONE & C MICROPHONE 
A few with damaged ~ me = - j ss 
- 30 -, pos 8 393. MOTOR 
GENERATORS, de converters, No. 2 POLISHED CABINET 
re 2 utput 230 at 30 mA ake & ‘ 


New . is f 399 TRANS- . . ‘ aner 
FORMERS » Pr ~ = ~240 ¥ . tartare Mhodesie < > : S-VALVE %-WAVE BAND SUPERHET CHASSIS 
we ~ » *peak 4 t _ 


empe e hodesia | 
“a MOTORS, ssibilit ms ; fogs arriage. ¥ 
S-VALVE PLUS METAL RECTIFIER 

RF & ake . 


f considerably ’ : ot ve on full : - andids . £615 

4 each, post IId. 442 t have had at least ; expe £8 15 

SE Ne eg re 8 the it stallation an { mainten: { me A.D.S. 4) W. QUALITY AMPLIFIER 
CONDENSERS, 


. 2 £9176 
368 “AUTO TRANSFORMERS, se. { names in t art ADS LOW PUSH-PULL AMPLIFIER 
t 00 watts, tappings ‘ {f « ) ar T: r rr ' 


cS0 y.. other voltages avait this paper n Agents £12176 arriag 
, 220-2 seg A terminations t t nek I naor 
21 . : . SPEAKERS f ' 15 
404 cincUIT TESTING OHM: P onan ~- rs . AbD 176 27 6 108 ‘ 
METERS Ever & Vignoles. Twin ected t other ot te : 2 As £105 
" ) 900 ohms and 4 IES ir mment Service - 0 ee 
In bakelite case ’ = — 
tte ew battery and " . rand els : anaren DENCO” ALIGNMENT OSCILLATOR 
dition Our price £5, leo asse ler-testers © experi ~ . ' ' " slated signa 
414. MOVING COIL t ur I Juipmen ernmer t yA 
ze 30-0-30 mA., 2ir estat n ted i eof 445 kee 
ew, boxed, 126, jiesex and Kent , 196 
iS CARRIER LEVEL METERS, ; : 
7] ¢ nter zero at 
jeflec jin. sq. panel 
umination ~pas ’ r r 
st 66. 426. } Civil Service in Re : DENCO TYPE “C" TRF COILS 
70076, p.v.c - tae cud . 8 -p , 
new atest manu- P 
te 410 cae aed. Maa +ROWN 5 R TH On vaRAS connenenns “ 
42!. VARIABLE RHEO- ; 
ape 7 | amp wire rs r or 
slider operated by thumb { 18-24 nth he first it ‘ GRAMOPHONE EQUIPMENT 
S ved , as 74 . 


RM2 SENTERCELI RECT 
9 6 mm 
76 


bake 686 
£1496 
! j '. sere Pon ced SE ont A wal 4 oon XM 
TRANSMITTER TUNING ° ; maintenance in this ir r F eA 118 
rU-9-8 ) . 
HH $2 
DRIVES, cy ” » 40 
T se M. drives 
328. CHASSIS for 
var. condenser 
with over 80 variou 
et Unused ar 
a real bargair 10-, post 18 329 
AERIALS AF 78, consist of 100ft. fine 
2n metal spool with 
“ 7 6 each. post lid 
18 MULTIPLE eT TRANSFORMERS, 
¥ ec 
3.4.5.6-8-9 


MAINS TRANSFORMERS 


‘DE nts selected for further 

OWN NTS OR i 

E boxed, 226 each, post 3 t ‘ROW AGE POF HE 
8i MINE. DETECTOR AMPLIFIERS. RADIO officer required the Ea 
‘ tain three ARP!2 valves mf r y t ue 
f c 46v.L.T. Com . 


transformers 


LY. CHOKES 
H 


JOHN FARMER (DEPT. A.1.), | i 'enck' sh tate nat nit lew thas 7 , 
ng ex} Ce ~ , OUTPUT TRANSFORMERS 
194 HARBORNE PARK RD. |) * jcc. icy Sistihe, ee fe) cae, fe] Noga 
HARBORNE, B’HAM, 17 - FULL MAIL ORDER FACILITIES. 


T. HARborne | 309 ~~ ae Ag : + at ~~ nd w Roure M } ’ ay? m. Saterda 


Wrretess Wort May, 1952 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


Pat 
Applied 
For 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE FILTER 


Cuts at any seected requency between 4,00 
and 8,000 ¢.p.s 
Average steepness of cu! 30 db. per 


octave 
Connects between secondary of 


outpat trans 
i ormer and speaker 15 ohms, rated impedance 
tie Specially valuable for ase with new microgroove 
WRITE _ siving all 4 f perience records 
a.ifca age ¢ t Greatly reduce: needie-hiss on ordinary records 
with minimam high note loss, and suppresses 
hich pitched aterferenceson radic 
No distortion, and no appreciable ‘oss of volume 
Leafiet available from the manufacturers 


£4 - 10 - L¢] 


es nvited 


ELE 7 
| e neer re ' 
ud > : aired, § DMADE G TD 
TOTOHEVELOPMENTS: eferences essential —\ f E.M.G. HANDMADE GRAMOPHONES L 
\4 _ oss Newman St.. Oxford St... W.! 


equ r he f f r : t Telephor M 
2 Amburst Road, Telseombe CiiMs, Susser ‘ . f 


RINE A ae ete oe MOLT, eA. © 


sseurr 


“BRASS, COPPER, DURAL, | |. {2 “2° co" 420 he compe | TANNOY 

ALUMINIUM, BRONZE NPELIED Bion PREQUENGH sold 

BAR. SH RIP. WIRE AE Rd London, Wiig." (ass SOUND. EQUIPMENT ie! 
3,000 STANDARD STOCK SIZES ave staff vacancies 1 iit de ment clearly the’ best for ae 

CANCIES « , enior engineer, ¢ all occasions 

Chesham Place, 5.W 1 6) -~ ~ ge aaa amewnn “ee rete aad 


H. ROLLET & Co., ute. 


The AMOS & JOHNSTONE iHs. “Lanes . ts ote reference | When , 
“SENSTTIVE TRE RECEIVER” enawitre 
with Automatic Gain Control fu v ’ r a tior ] its 
oni | eens | A ~SsRouate FREE 


: “ : mn methoc | Science brings a 
{at late wh r i ™ east >| 


ave gerved & recognised ensiness ore - new high standard 
MITH S p or have had equivaler ng. f \ irir in Tenawire. A 
S my Ry a : Po A hig uali ire with outside 
. be im & 108 High N ‘ Lich will not harden, 
) titloate. ¢ alent, : pt split or crack. Really flexible yet 
fle ge ‘ = - - - tough, Tenawire is absolutely resistant to 
EDGCWAR F ROAD propriat ait { experier corrosion. Let our technical representative call 
. a app iy < and 10w you this important and unrivalled 
The Component Specialists tate mpeting for permanet rs 


F ao 
ate 
M7 
1 Si is oi Ese os | TEN APLAS 
H. L. SMITH & CO. LTD. ' , & neces of . it e $) LIMITE 


* Southern Sales & Export 
sclet . ina th BERL 24/25, Manchester §q., London, W.) 
1879, EOGWARE ROAD, LONDON, W.2 Cing St.. L S.W.1.q 35/S1A ra; wae ee 


“ abees 1 

Midland & Northern Sales Office 

181, Wollaton &t., Nottingham 
Ta 
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ALPHA OFFERS 


| WATT oe at 6d. each. (00 ki) 
47 k 30 k (2, 33 kOl, 22 ko. 6 kD 
500), 39 ko? $60 ‘ki 4.7 kOQ), 680 kO). | 
neg 330 kt), 40 kid, 10 kod, 1 kO?, $.6 kt? 
330 k 3300), 5 ki), BO ki, B kt? 
hg tye by peter t 8 Type 
} atio, 29 each AWF QPP 
pe 5 It each 
VIBRATORS, ETC. Oak. 6 v.. 4 pin, U.X 
66 each. Mallory. 6 v pin, U.X., 66 each 
Ma y Vibrator Uni« output 150 v 
60 ma., 22 6 each 
VIBRATOR TRANSFORMER. !2 v. to 
160 v. AC. tl beach. Choke to match above 
TX, 16002 C Sh 50 ma 5 - each 
TRIMMERS. Philips 330 pF. and 3 10 pF 
entric types, 10d. each. Pre-set, 2 15 pF 
4d. each 
SPECIAL bree Volume Control Morg 
anite th SPS. short spindle, 3 - each 
PF SILVER MICA CONDENSERS. 
. 200 pF., 360 pF.. 180 pF., 1,000 pF 
each Many other sizes available 
METAL RECTIFIERS. Bridge type, 12 v' 
Samp., 186. 12 v. § amp., I+ each. S.T.C 
2 v. 300 ma., 36 each. 4 wave type, 250 v 
45 ma.7-each. RM2 110 v., 38 each 
MOULDED MICA CONDENSERS. 0! 
00 002. .003, .005, .000!, .0002, .0003 
0005, 00002, .00005. Ali 5 6 doz 
BAKELITE CASE CONDENSERS. 25 
mid. 600 v.. 02 mid. S kV., .00!1 mfd. 4 kV 
Ol mid. 4 kV. All l= each 
PANEL MOUNTING PRESS SWITCH. 
2-hole fixing type, | 3 each 
WIRE-WOUND VOLUME CON- 
TROLS. 5), 2004), | kL), S kd, 15 kD, 20 ke? 
25 ki), 35 kf), 50 kL2, 2.9 each 
SPEAKERS 3jin. Elac, 302 13/6 ; 
30 36: Sin. Plessey, 342 
146; Iin nae ; 
10in. Rola 326; 


39 ;8 mid. 450 v., Hil 
8 mfd. 450 v Ajo 
32 mid. 450 v 
WIRE-END TUBULAR CONDENSERS. 
8 mid. 450 v..2 Il each. 8 mfd. $00 v., 3/- each 
6 mid. 500 v., 43 each 
WESTECTORS wi, W2, W3, Wwé4 
Wx6, Wi2, I+ each 
TINNED COPPER WIRE. ; ib. reels 
24 S.W.G., 16 each 


NEONS. Type CV7!, I - each 
co- AXIAL PLUGS AND SOCKETS. 


Pye type for jin. or gin. cable, 7- doz 
BULLDOG CLIPS. instrument type. 4- 
doz. Battery charger type, 7 - doz 
CARsoes TYPE VOLUME CONTROLS 
ef), Zeid, Sk, 1OmL2, WkL2, BkL? 
1 - each 
SPECIAL PURPOSE VALVES. Side 
ct RF Pentode, VRI23, 7+ each. 954 
-; 956. 33. VRI36 (EFS4), 6-; 
CVS4, 3-; E1148, 2-; CV6 


SWITCHES Standard Slotted Dolly 
T., t+ each. Hoover Vacuum Cleaner 
replacement type. 16 each 5 amp. panel 
Y g. 2-hole fixing, S.P.,2- each 
PANELS. Al! ex brand new equipment at 
unbeatable value Panel No. | contains 
6.0! mid. 600 v. condensers and sundry other 
resistors and condensers, 3- each Panel 
No. 2, |S resistors, some wire wound, 111 
each. Pane! No. 3, 36 mined resistors and 
condensers, 26. Also dozens of smal! types 
» 4d. each. Send for a 10- selection or 
separately if you wish 


Cash with order or C.O.D. List 
amps 


RDER ONLY. Please include postage 
der 10 -, 1 - under 20 -, 1'6 under 40 


ALPHA RADIO SUPPLY CO. 


5 6 Vinces Chas., V ctoria Square, 
LEEDS 1 


Wrretess Worip 


ey tactacec laboratory assistants 


Employment nage Vicks 
Ltd (Alrer § tus ; Weyt 


4 i nee 
ations, and expe rence approt 
mapori ence i r { 
" —— A 


oO 
established post 
APPLICATION ‘te nt 
and Na‘ sona 


T LEVISION. engineer 
ence seaside 
workshop, old 


iwy n Garden City ; 
LARGE Br tish fi 


pproxim 
EN SION cnaineer 


SENIOR development 
jegrees in engineering pr 
aduate experience of equipr 
iid be capable of leading a 
’ DEVELOPMENT engi nee 
~ ations having 


are permar rent 
opportun t f 


shou 
Nee soy, Manager Mu 
Gard 
pees ICAL 


111 


-if yours it @ (RARE) valve 
problem BULLS ere the people 
most likely to solve it. 


 DEMOBBED 
VALVES” 


ma i | 


Giving Equivalents 
British and = American 
—_ tee ond Cross 


me ives 
et et PRE-BUDGET 
me whieb Me actually 


° 
1288 08. ‘geet i- 


rT] 


CONDENSER TESTERS “AND Ractirig® uw 
“0 24 and 


nittent lemhage 
nventiona 
t 


Complete 39 6 
rirco * ALL in- OnE. RADIOMETER 
rad mplet 


Solours throucheut. Not just surface sprayed! 
COLOUR FILTERS FOR TELEVISION 
NS ’ wi tow thre felighttu an 


. 109 , 
A SERICAS — 


"WIRELESS WORLD Ah 7 
1.000 mrp ord Vv. BLOCK ‘CONDENSERS. brand 


76 
Kop” ANTENNAS 


SCP1. 19 6. BU2180A. 99 
AC. DC ao — _ TIPE 400. This 
yo ete 


113 
TAYLOR Of” EASY Tanase KASY TRAMs 
the ar Cash Price ot 
AY LON METER 
EX-W D CHASSIS with brand new valy 
In4. 5 IT4, and cireult diagram showing 


ent Persona! I 52.6. poet 
RE-CHARGE DRY BATTERIES New 
HYDROMETERS Ur 

r.76 


BTH rmaniatm Crystal Diodes Bale 3 
SPEAKER MATCHING TRANSFORMERS 


rh EASY TERMS 28-pace [ius- 
sw trated Catalorue 54. Stamps j 


il 


THE MAAVES BG/135 
RADIOGRAM CHASSIS 


THE #7.4 2 FS company 
1 Alcester Road, Birmingham 13 


MANUFACTURERS SURPLUS BARGAINS 
biandard 46 e 104 
Piessey 10 Speakers 46 
Resistor 44 
44 


0 


EH T. Transforme 


TRS RADI 40) WHITEHORSE ROAD, W. CROYDON 


HIGH STABILITY 
RESISTORS 


x 1 


KENTON 
RECORDER HEADS 
: RECORD PLAY ? ERASE -L2Z20 


: BACK—HZ2A 


4 


! KENTON LABORATORIES LTD 
: ‘78 BRIXTON ROAD. 8 WO 


195? 


ODDIE FASTENERS 


WITH ENDLESS 
SIMPLE — POSITIVE 
LO CING MADE 
ETY OF TYPES AND SIZES 
AL FASTENER TO Sul 
MERS REQUIREMENTS 
JSED IN THE RADIO 


|Oddie, Bradbury & Cull Ltd., Southampton 


thamot 


YOU READ MUSIC ? 


w ad an electr 


iit ns Co., 


10 Duke Street, Darlington, Durham 


VOIGT DESIGNS LEAD THE WAY 


£19 “4 0 
VOIGT PATENTS LTD 
~ Sydenham, 8.E.26 YD 6666 


SAMSONS 
SURPLUS STORES 


BRAND NEW RIO3A 6 VALVE RECEIVERS 


MASTER VOLTMETERS 


HEAVY DUTY TRANSFORMERS 


R.9? BASES. 2 ¢ 
MFD NDENSERS 
6 


. PRITCHETT AND GOLD ¢ 
BATTERIES £6 10 
E 90 AH. CAR BATTERIES 


“4 


a 169 171 Edgware Road 
London, W.2. Tel. Pad. 785! 
125 Tottenham Court Road, W.! 
Tel. EUS. 4982 


PRICES TO BREAK DOWN 
SALES RESISTANCE! 


G.E.C. MINISCOPE M8618 MINIATURE 
CATHODE RAY OSCILLOSCOPES 
Tube. Time Base e Brand new 

ealiec cartons with eatherette 

e €13 10 - plus carr 
SCP! CATHODE RAY TUBE IN 
SONG SPCAL, CARTON. 61 Electrostatn 
T. 4000 v. max 


SATTERY CHARGER METAL RECTI- 
FIER TYPE a Inpu 
av t 6A variable 
abc £80 OuR PRICE £12 
$.2.¢. eer AL. RECTIFIER I3VI. New 
RECEIVER R3 ARR 2X nmand type 
. g 234 258 m« ‘ { 
830 a 
sdes BF 
2A6, valves 


T.1154 TRANSMITTER 
nges 200 S00 k 


3 cw hed ba 


ML6 and 2-PTIS valves. 476 plus 126 
H.R. HEADPHONES, 4000 ohms 126 


BALANCED ARMATURE EARPIECES. 
\ grade. Make excellent midget 

31 rs 6d 33 - doz. (carr. paid) 
THROAT MICROPHONE '- each 


G.E.C ——— Pee aday 
tg ™ esa r Easy-fix 
“ js 36 eact 4 
70 60 ohms CO- — CaBLe 

Ay 
per 100 ye 
TWIN RIBBON FEEDER 
ck. 7d. per 


New 


MILLIAMMETER 
14 6 eact 
| AERIAL RODS 2 
2- doz., S- for 3. 
| VALVES 
954 v 
C.W.O. only. No €.0.0 Post Orders 
nly 


| All Goods New and Guaranteed. Money 
| Refunded if Not Satisfied 


CALDER’S 


10, PICKFORD STREET, 
MANCHESTER, 4 


SOLDERING 
INSTRUMENTS 


means 


SOUND Jors 


for 


SOUND equipment 


Reduce your 
H.R. JOINTING FAULTS 


Any volt range supplied 
67 to 230250 


Designed for 
Telecommunications 
Radar - Wireless 

ff Assembly - Main- 
tenance, etc. 


MADE N ENGLAND 


dia. bit Scandard Mode! 

dia. bic Standard Model 
Detachable Bit Type (Factosp 
Bench Line 

Heating time : 90 seconds 
Consumption : 25 watts 

Weight : 4 ozs 


Total length of instruments: 
9 inches 


High temper-ture 
Good temperature control 
Handle unaffected by clement 
temperature 
Registered Desigr 
S.A. & Foreign Patents) 


1 Distributors 


ADCOLA PRODUCTS LTD. 


»en. Offices & Works : Cranmer Court, Clapham 
High Sereer, London, §.W 4 MACaulay 4272 


PRECISION DRAWING INSTRUMENTS 


Nickel Plated 


x 3hin. Leatherette 
» al swive action 

ICE 15.11 pilus 6¢ 

or trations of larger or 

‘ 62 Trade quirtes invited 
BAZAAR SUPPLY CO., (Dept. W.W.), 
31, Theobalds Road, W.C.I 


refunded 


TRANSFORMERS 


FOR ALL PURPOSES 
SINGLY OR IN QUANTITIES 
FROM OUR STANDARD RANGE 
OR TO YOUR SPECIFICATIONS 


GOOD DELIVERIES 
REASONABLE PRICES 


We ave aso # department or rew nds 
giving you a 24-hour service and a better 
ob Please label al! burnt-outs with your 
name and addres when despatching 


P. HOWORTH | 


51 POLLARD LANE BRADFORD 


ce 


WIRELESS Worip May, 1952 


This UNIQUE BENDER 


Quickly and Accurately Forms 


M 


C. T.CHAPMAN (Reproducers) LTD. 
RILEY WKS. RILEY ST CHELSEA, S$.W Id 


Ax 


4 
e tra at Webb's Radic 


Whiteacre R iton-u-Lyne 


| Sperienced’ people of r-AUTOMATIC SWITCHES— 


= | )ITION 
HIGH CLAS SOUUE enginest / : ELECTRIC ONC LOCKW ORK 
TAPE RECORDING EQUIPMENT ay pment : ‘ to 100 AMPS 7 to 35 DAYS 


HEADS, DESKY, TAPE, ET A techs es { _ 
- yr gp wd rom = EACH 


ADMATIC L ‘on . need All guaranteed for a year 


station’ AD eat AM. 6 

0 RO ASTON, BIRMINGH . sts 
DONOHOE’ $ (Timers), 6, GEORGE 8T., 

NORTH SHIELDS, NORTHUMBERLAND. 


a . 
AMPLIFIERS 


Ss iE || Reale, Sea een Ea APPOINTMENT VACANT 


rator ability to 


.. CC. NORTHALL pt j ve eve ‘ rience t scr traightway on type 
16 Holly Road, Quinton, Birmingham, 2 nd be t t aS ter r 4 to qualification 
i 1 . — - t pply Box 1922 


Convent that ld“, Sdine remmunteat inns) ad exper ence of work: 
Gramophone oat shcatcans required. Sones 1G.E.C. GERMANIUM 
say NN coe ee tet! rainit 1 experience CRYSTAL DIODES 
MODERN @i/.wave” t . RANT? Lita adie Midget Size, 5/I6in. x 3/I6in 


Wire Er pallor Me + 


RADIOGRAM r sations to undertake the i testing pike a oe 


r al Details and Sele a el available 
B.T.H. GERMANIUM 
CRYSTAL DIODES 


Moulded in thermo-sett ng plastic 
46 cach, postage 24d. 
SILICON DIODES 
Fixing Brackets 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON and SILK COVERED 
Most gauges available 
ae CREWS, NUTS, WASHERS 
dering tags, eyelets and rivets 
EBON TE AND BAKELITE PANELS 
ROD, PAXOLIN TYPE COIL 
AND TUBE ALL DIAMETERS 
AND DUBILIER RESISTORS 


Latest Radio Publications 


An POWERFUL RECORD PLAYER 


Post Pane wm oe (109 paeis engineering Taores wr ae END STAMP FOR LIST. TRADE SUPPLIED 


iJ radio. television and | industrial elect POST RADIO SUPPLIES 
RADIOCRAFT = “Sicshan advantage tod “ondifigee ca‘pes, {]]33 Bourne Gardens, London, E.4 


ChuRCK Gatt isrie 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street End) 
Tel : GERrard 8845 


NUSOUND FIDELITY-TEN. The latest 
pe ality Amplifier All Triode line up 
X4 output. Frequency response 20- 

6 d.b. and continuing up to SO kes 

ensitivity 120 mv for max 10 w 

tal harmonic distortion | per cent 

at 6 watts. 20 d.b. neg. feedback 

and Bass controls 

high A.C mode 


> NEW FEEDER UNIT. This is our latest 
r range, and employs a s het 
two |F. scages and variable selec- 
trols giving bandwidths of 7-10 and 
The unit covers the medium-long 
wavebands and has a large illum: 
Price 17 gns. inc 

L TRADE ENQ. ON ABOVE ITEMS 
PLEASE SEND STAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS. 
8\-WATT OUTPUT.—?PP 6V6és—indepen- 
dent bass and treble boost and cut—swicch for 
LP ecords—neg. feedback—provision for 
unit—freq. response 25 to 
d.b—hum 80 d.b. down ar 
feedback 14 d.b.—sensitivity .0S 
ce only £15. 176. Also available with 

te ntrol unit. Price €17/10)-. 


NUSOUND REFLEX CABINETS.—For 
speakers—!0in 499 -; in. 
Veneered polish finish mahogany, 


4 stamp for ‘ist of all our products. 

, products inc. 44 watt Amp.—A.C. 

Model €1110-; AC./D.C. £12; TRF. Pre- 

et Feeder, 3 station, €7/12/6 ; 3 station Pre- 

et Herc, 48:16 -; two-band variably tuned 
Her, €11/5/- 

emote control pre-amp. Unit, inc. tone 

rols, £5 7/6 


GRAMOPHONE EQUIPMENT 
Decca 33 or 78 rpm. motor, €3/14/4, inc 
onnoisseur Plups, Send. Liweight, €4/11/6. 
rans. 13 - uper L’weight, one head, £6/9/-. 
Head 71/8. Trans. 15/-. Fibre Piup €4/3/2 
Two-speed Stroboscope |/- 
Standard 25/3. Miniature 
Type A Adaptor 7/7 
Decca Mag. Heads 59/2. Decca XMS Plup €7 
omplete Chancery Attachment 72/6. 
Decca 3-speed mot £686. Connoisseur 
2-speed motor €22'186. Chancery Xtal Piup 
LP20 insert) $3- Spare insert, LP 31/6 
sarrard AC6 motor, speed controlled, !2in 
table £4615 10. Collaro A.C. SI4MB motor 
£6 10S. B.S.R. Deck, 3-speed motor 

Decca XMS Piup €13 188. 
range of Wharfedale & Good 
and accessories.) TV and 

(Please Add Postage.) 


London County Council 


Norwood Technical College 


Training in Radio, Radar, Television 
and Electronics 

Classes in preparation for 

City and Guilds Examina- 


tificate, R.T.E.B. Radio and 

g Certificates 

ses in Radar, Television 
tation 


me Day Classes: FREE 
£20 fp year if 18 years or 


ars fre ecretary, Norwood 
ege, West Norwood, London 


Wrretess Worip 


BY ha tate 
assistants In 


for 


sould have « 


E EC TRONIC 
4 t e Er 


Mw 


techni: que s and 


AVigatic 


Or 


6 and , turning 


Tt 
stall ation deat 


nt 


gn and siting 


and other a my employ 
tant 


t as consu 
prot ems arisin 
tion of 


ich e 
ae investigal 


to 
g fro 
lipments 
ions & 


THERE, ar e five posts wit? 
623 


(at 


age 26) 


one of the fc 
ineludir 


14 
TESTED CIRCUITS 


in our 


NEW 
CONSTRUCTOR'S 
HANDBOOK 


Get your copy today, 
it costs 2’6 only and 
Contents include :— 


ts of these sets 
wave t n. Superhet 
Transportable 
Set 


Jnit with HF 
Gram and 


wave Superhet 
Feeder Unit Amplifier and Power Pack 
all-wave Superhet 
all-wave Superhet 


perhet 
Amplifier 
vality Amplifier 


(b) Full constructional details of our very 
popular 2-wave plus gram. Superhet Co: 
Pack (extremely simple pomt-to-poimnt 
wiring given in deta!) 


) Nlustrations of many Receivers you can 
build with no previous experience 


(d) Complete Technical and Descriptive 
details of all our products 


(e) Pages of Constructional and Servicing 
hints 


(f) Many simple tormulae in constant use 
(g) Complete Resistance Colour Code 


(h) Catalogue of our extensive Radio Stock 
forwarded with each Handbook 


A HANDBOOK YOU CANNOT AFFORI 
TO BE WITHOUT 


tc will save you pounds. 
Send 2 6 now for your copy to »~— 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


CABINETS 


Your enquiries are invited 
for all types of 
RADIO AND 

TELEVISION CABINETS 


S. FISHER LTD. 
390 Hackney Road, London, E.2 


Telephone» SH Oreditch 485 


QUARTZ 


CRYSTAL 
UNITS 


For— 

AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kilo- 
cycles to 15 megacycies 

Alternativ 
two-r A.M. patterr 
octal, a " 
supplied f 

Prices " lly Mpetitive and 
we specia p t deliveries for 
urge 
WE WELCOME YOUR ENQUIRIES 
THE QUARTZ CRYSTAL Co., Ltd. 


63-71 Kingston Road 
NEW MALDEN, SURREY 


S HIF! LTO $0, HIGH STREET. LYE 


» STOURBRIDGE, WORCS Telephone: LYE ? 


RESISTORS 


D. ROGERS 
30 Lewisham Road, London, S.E.13 


SPECIALISED REPAIR SERVICE 
WEBB'S Radio 


specialise in the repair and 
alignment of complex 
communication receivers 


Recognised Service Agents for 
EDDYSTONE RCA HALLICRAFTER ete 
WESBB'S RADIO 
14 Soho Street, London, W Gerrard 2089 


f 


Y he GENERAL E 


ar 


and 


| COVENTRY RADIO 


| Component specialists since 1925 


10,000 


Radio Valves in stock, al! types. im 
mediate delivery at current list prices 
Full range of Ist Grade makes of com 
onents — Note we do NOT stoc 


surplus, only new goods 


p 


New list available shortly 


COVENTRY RADIO 
189, Dunstable Road, Luton, | 


LOCKWOOD 


Fine Cabinets 


LOCKWOOD & COMPANY 


YOUR METER DAMAGED? 


é— L. GLASER 
Electrical Instrument Repairers 
4 TY ROAL EC | 


Tel. Tern 2489 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


| “SOUND” 
RECORDERS — PLAYERS 


TAPE RECORDERS ete 
Push Pull Gramo AMPLIFIER 
High Fid ditto 

TAPE RECORDING AMPS 


Magnetic RECORDING HEADS 


Public Address AMPLIFIER 
Port. P.A. with speaker 


GL. PRODUCTS LTD. (W.W.) 
62 Plumstead High St, SE18 


the jobs that 
ter s 
pre 


nakes solder 


tapered 
125 

tapered and 
240 watt 
each with 
niey flexible 


00 to 250 


w T. HENLEY’'S 
TELEGRAPH 
WoORKS CO LTD 


51-53 Hatton Garden, 
London, E.C.! 


SOLDERING IRONS 
FOR INDUSTRIAL USE 


OPPORTU 
IN RAD 


Get this FREE Book! 


ENGINEERING 
OPPORTUNITIES’ 


PELEVISION and 
RADIO, A.M. Brit 
t.R.E., City A 
Guilds, Special Tele 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 


General Wireless Courses 


We definitely Guarantee 


“NO PASS—NO FEE” 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY | 
s88> SHAKESPEARE HOUSE 

STRATFORD PLACE, LONDON WI 


SITUATIONS WANTED 


Box 


PAINTS. CELLULOSE. ETC 


Pp NT spraying har 

eau } 
PATENTS 
t} 


HK 


PERSONAL 


FSGS AL. TRAINING 


Park Rd 
wiated 


TUITION 
Aerona 


117 


3-Speed Auto Changer 
Desks from £15.11.6 


Lates. COLLARO unit 3RCS21 in an 
attractive table desk ——- lizard art 
leather Spe eo at only limes mor 
h With microcell head 
£is 11 6. With new 
ick up with twin-potint stylus 
change on head, £1825 

rated leafict 


Chancery GPX microcell crystal pick 
. LP. $3 +; extra head, 31 6. 


W.B. Stentorian loud speakers, i0in., 
and 15 ohm, 446 


The Granagnane Amplifier 


ancding performance and economy tea 
degree with a pre-ampiliier 
f 8 and LP recordings 
1 6 post free) show how 
make both units for about £19. Of 
buy them icte C ready tor 

>? 


at 22 gns N specification on request, 


Decca Motors and Pick Up 
M opular model, 33 1/3 or 78 by simpl 
*c3 187 M U 14,3 speed selecti« 
£686, XMS Pick Up, two 
ads with sapphire styh 


QUALITY MART 
8 Dartmouth Park Avenue, London, N.W.5 
Mail Orders Only Gulliver tis! 


NEW S.T.C. SELENIUM RECTIFIERS. 
L.T. range in Great Britain. Current 
SURPLUS. EH.T. N2 100 

0 TELEVISOR, for VR97 

1310; pose 6d PRIORITY ORDER 


LIST FOR MAY 
WAVE HEAVY DUTY 
SQUARE COOLING FINS. /6 v 
; a, 336; 6a, 61-; Wr 
4@-; 8a, 54 vat + Ay 356; 
64 Ba, 75 
BRIDGE CONNECTED FULL WAVE 
25a, 29 
37 6 ; all post free 


4 
BRIDGE CONNECTED HEAVY DUTY 
Tin. SQUARE ay ae —_— 7 v 
6a, 496; 10a 
BRIDGE CONNECTED. HEAVY DUTY 
Funnel Cooled, a! 
Tiin. SQUARE COOLING FINS. Re 


vised price, same both types 
8 


00 6a.€i1 ; 10a. €12 18-5 all post 110 


SOME G.E.C. & “ WESTINGHOUSE ” 
RECTS. NOW STOCKED 


VERY SLOW DELIVERY OF MANY 

RECTS. WILL DO OUR BEST! 

HOSPITALS, RESEARCH LABS. 

AND GOVERNMENT CONTRACTS 
GIVEN PRIORITY. 


Wholesale & Reto 


T. W. PEARCE «: »¥- 
66 GREAT PERCY STREET, LONDON W.C1 


oF -¥ Het ween King'« ¢ Ang 


NUTS, BOLTS, SCREWS >": 
AND WASHERS “me 


Piece 


BERNARD F. WADE LTD. 


2, WELLINGTON RD., ILKLEY, YORKS. 
likley 17¢ 


CABINETS FOR HI-FI 


AND ALL RADIO EQUIPMENT 
ecif Reflexe ans 
Rad 


abinets 


arfedale. « 


a 


THE CHAFFEY CABINET CO. 
SOA, CHELTENHAM RD., LONDON, S.E.15 


“CALLIN” 


CARRIES YOUR VOICE 


ELECTRICAL LTD. 
4 BRIGHTON TERRACE 
LONDON Swe 


We specialise in 


Fidelity € 
Sole Importers and Distributors to 
Trade and Industry of the 


CONTINENTAL MIDGET 
POTENTIOMETERS 


H 


WwW « all at : 
WHOLESALE ONLY 


V. L. DEWITT LTD. 


117, CHARLOTTE STREET, 


Wrretess Wor 


ith HM V. 
5. INSTRUCTIONS. ETC 
* n ‘ r at » 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
Mariborough Yard, London, N.19 


Tel - ARChwoy 


LONDON, W.1. mvs seas | 


MORSE CODE Training 


COURSES ter BEGINNERS 
and OPERATORS, als 
SPECIAL COURSE: 

‘ G.P.0. Morse Test 

¢ sn AMATEUR'S 

TRANSMITTING LICENCE 


" BOOK OF FACTS 


THE CANOLER SYSTEM CO 


(SSW),52b ABINGOONARD , KENSINGTON 
LONDON, W8 


N0CO-MAINTEST 


e/700 
acjee ' 4 
~ 
seamen sae 
‘e857 eee ( “ 
re 


THE PERFECT FAULT FINDER 


NEO ELECTRICAL INDUSTRIES LTD 
MancuESTER . 


CRYSTAL 
ee 


BROOKES CRYSTALS LTD. 


10 Stockwell Se., Greenwich, London, $.E.10 


1828 


FS 


IMechE, AMICE 


ENGINEERING 
PPORTUNITIES 
YREE 


B.I.E.T. 


187 Shakespeare Hs 
17-19 Stratior®d Place 
ew London, W 


May, 1952 


FIRE! 


NU-SWIFT? 


essure-operated by sealed CO. Charges 


QUALITY TELEVISION COMPONENTS 


Scanning and Focus Coils 

P.M. Pocus Units 

5 10 Kv. RF. ELT. Units 

E.H.T. and Output Transformers 

Line fly-back E.H.T. Units 
TELEVISION CIRCUITS 

3rd Edition, 26 
HAYNES RADIO Ltd. 


Queensway Enfield Middlesex 


RADIO G200 ANNOUNCES 
Ne are buyers of all types of Radio and 
al Surplus Stocks, Valves, W.D. and 
an Equipment 
EXPORT—IMPORT Enquiries invited. 
UNION STREET 


ARTHUR ROILE ==2esohe'kEss 


* 


“Radiospares” 
Quality Parts 
The 
Service Engineer's 
First Choice 


* 


WE SPECIALISE IN 
VALVES! 
(AT B.O.T. PRICES) 
RETURN OF POST SERVICE 
CITY & RURAL RADIO, 
101, HIGH STREET, 


SWANSEA 
Telephone: Swansea 4677 


Wire 
types 
Units 


AELIANC: 


RELIANCE MNFG.,CO. (SOUTHWARK), LTD 
SUTHERLAND ROAD, HIGHAM HiLi 
WALTHAMSTOW, E 


wound 
Single 


Characteri:s 


Telephone Larkswood 1245 


Books 


PITMAN 


Cathode-Ray 
Commogueghe 


H. Reyner, B.SC.(HONS.), 
D.1.C., etc A comprehen- 
ount of the practical appli- 
1s of cathode-ray tubes and the 
underlying them Fourth 
15 = net 

ié ring an 


fanding of tne 


The Principles of 
Television Reception 


By A. W. Keen, M.1.R.E., A.M.BRIT. 
.R.E. Profusely illustrated. 30/- net. 
he } niroduction to the subject at 
ELECTRONIC 
ENGINEERING 


: shelves of every 


bow ginald Haddan, Fellow of the 
ed Institute of Patent Agents. 
ine tal filed guide to the law and 
tice concerning trade marks and 
ir protecuon at home and 
From Booksellers 


pususneo ey WETMAN 


bre ad 5 - net 
PARKER S&T., KINGSWAY, LONDON, 
w.c2 


WIRELESS Wor 


119 


U.S. WAR SURPLUS wastes 


APR.4. APR.S. APR.| AR i, « 

13, 34, 3S. %, 45 20, 146 

175, 323 and other TS .e 

the MICROWAVE REG 
commerca aboratory eq 

I Radio, Ferris, et spe 
723A B, 3C22, et 


manuals single 


ticularly for 
also U.S 
(Genera 
such as 
technical 
quantities 

Sell direct to us, receive che f 
Describe and price to 


ENGINEERING ASSOCIATES 


4M Patterson Road 
Dayton 9, Ohio, US.A 


Op price 


s of Multi 
kilfully 
THE ELECTRICAL 
REPAIR SERVICE 
LONDON, Ws 


INSTRUMENT 
329 Kilburn Lane 
@ Tel LAD 4168 


RADIO COMPONENT SERVICE 
TRF. coiis M.W. dust cored 6 6 per pair 
TRE. coils L.M.W. Air spaced 7 6 per pair 

1 Fs dust cored 14-, Aligned 15 

FREE feeder unit Circuit for TREC 


Send stamp t 


Radio Component Service 
68 Chesterfield Road 


Leyton E.10 


“AUTOMAT HOME CHARGERS, 
CHARGER KITS, 
SELENIUM RECTIFIERS 


New Goods with Full Guarantee 
FOOLPROOF CHARGER KITS. « 


v £4 15 ° 
ELIMINATOR KIT 


TOMAT’ HEAVY- 
DUTY HOME CHARGER, 
virtually unwreckable 


106 A 


RENEWRAT atte tesulphator at 
19 B/-, post 4 


CHAMPION PRODUCTS 


43 Uplands Way, London, N.21. Phone LAB 4457 


TAPE & “WIRE RI CORDING 
ty ay! ALL RECORDING COMPONENTS 
write jor Latest Price List of : 

TAPE MECHANISMS, TAPES, WIRES 
and SPOOLS, HEADS, AMPLIFIERS 
OSCILLATOR COILS and UNITS 
NOW AVAILABLE HIGH COERCIVITY 
TYPE H60 EMITAPE. 

TOPHET M, High Quality Recording Wire. 
Constructors’ Envelopes. Books on Tape Rec'd'g 
Manufactured by 


ilsbees: tt 


PAvorcnare: _* 


ery: 4 


MR3 eo Great HMameten Stree 
HOCKLEY, BIRMINGHAM, |8 


Dept 


B. & H. RADIO 
EAST STREET, DARLINGTON 


COILS FOR M. & L. PORT- 

ABLE RECEIVER 

Includes frame aerial. oscillator 

coils ano complete diagram 

465 KC S. MINIATURE LFS. 
per pair 

BASS & TREBLE SEPARATOR 

KITS 


Mod. A 6D6 per octave 

Mod. B 12D6 per octave 
SCRATCH FILTER 

BASS & TREBLE TONE CON- 
TROL UNIT 

VARIABLE SELECTIVITY IF 
TRANSFORMERS per pair 
INTERFERENCE SUPPRES- 
SORS (ex-Govr.) 


CABINETS & CHASSIS 


AC 5 valve 5 WwW 8 
chassis Absolutely complete kit of parts 
ncluding detailed wiring diagram €10 18 0 
Or fully wired and tested 412 10 @ 


CABINETS OF DISTINCTION 
Send 6d. for our new illustrated 
cabinet catalogue. 


AMPLIFIERS : 
from €3 19 6 


uperhet Radiozram 


4to 15 watts 


Fu tals fr-m — 


LEWIS RADIO co. 


Dept. 552 
322 HIGH RD., WOOD GREEN, 
LONDON, N.22. 


Callers - 
120 GREEN LANES, PALMERS GREEN 
LONDON, N.I} 

Bowes Road) 
Bowes Park 6064 


(near 
Phone 


W 


INDEX TO ADVERTISERS 


C0- AXIAL THE WORLD'S GREATEST BOOKSHOP; 


CHANGEOVE e 
RELAY Pfoa"oaens’ 


Stock of over 3 million volumes 
New, secondhand and rare Books on 


every subject. Large Technical Dept. 


Write f List 245 WW : 
: subscriptions taken for magazines. 
LONDEX Ltd. 
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WIRELESS Wor! 


Ni cdeve design of winding unit machine 
and bench — gives high speed and accuracy 
and saves space, with unobstructed lighting for 
cach operator. 

This is but one of many “ E.C.C. Firsts ” 
designed to make production in_ millions 
possible. Many of the techniques and pro- 
esses in modern condenser manufacture were 
originated within the T.C.C. organisation, and 
this quality of leadership is today acknowledged 


in every industry where condensers are used. 
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Why 50 overseas countries 
prefer British-made 
RSIN MULTICORE SOLDER 


freight charges and import duties, 
more radio, television and electronic 
omponent manufacturers overseas prefer 
y ERSIN MULTICORE, the British-made 
Even in the U.S.A., where solders 
roduced in that country can be obtained at 
a lower price, leading ‘manufacturers 
ontinue tO import ERSIN MULTICORE, because 
the substantial economies which its use effects 


in material and labour costs. 


world-wide popularity of ERSIN MULTICORE 
sed on its proved reliability, its rapid and 
theient fluxing action and its complete 
freedom from “dry” or H.R. joints. 
Manufacturers know they can depend on 
IN MULTICORE because the same unvarying and 
consistently high quality has been maintained 
tor more than 13 years. Ersin, the flux contained 
in the cores, is a high grade rosin which has 
been specially activated, not only to 
prevent oxidation during soldering, but also to 
remove oxides from metal surfaces. With 
correct soldering technique every joint made 
with ERSIN MULTICORE is a perfect electrical 
connection which remains sound and free from 


sion during the life of the equipment 
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SOLDERS LTD. 


MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS © BGOXMOOR 3556 (5 lines) 
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